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PREFACE

LTHOUGH almost incredible, it is now just upon twenty years since

the first contribution from the author's pen appeared in the Trade
Press. For fifteen years, since 1888, when first approached by the publishers
of The British Baker and of this present work, the author’s articles in that
prominent journal have been quite continuous, as many as three having
occasionally appeared in one weekly issue.  During that long connection,
a phenomenally large correspondence of many hundreds of letters, containing
almost every conceivable inquiry concerning difficulties in the bakery busi-
ness, have been received from throughout the British Empire, and these
correspondents have many times suggested and requested the writing of a
book. These requests have been followed by distinet offers from the present
publishers, which in turn had to be refused, because the very secret of the
success, as others say, attending these contributions, namely, the close
association with the commercial side of the subject, has militated against
obtaining the necessary time and opportunity for treating sufhciently well
a matter of such importance, and entailing an immeasurably greater strain
than the usual weekly article. Even the recent invitation to produce this
“ Book of Bread "™ as a suitable companion to the most excellent “ Book of
Cakes,” was, after great consideration, declined with regret ; but the truth,
the whole truth, and nothing but the truth, is that, not until the author saw
his repeated refusal was endangering the continuance of a long and valued

connection, did he reluctantly yield to persuasion, and then proceed with all
ki




8 PREFACE

his might to arrange for doing thoroughly that which he had undertaken.
Thus the origin of this book.

After reference to the extent of the Trade Press contributions, a word
of explanation is due, concerning the name of the author of this work as
given on its title-page. Anonymity is distinctly repulsive in all matters
personal, but in matters technical it has considerable advantages. Both
by correspondence and by many positions held, the author has been thrown
into contact, in different capacities, with a large number of all sections of
the trade, and, although always having the courage of his opinions when
necessary, he has preferred privacy and reserve, not wishing to force them
personally upon others, or to appear egotistical. He has also experienced great
pleasure in discussing, and hearing opinions concerning his own articles,
which, of course, could not have been so freely done had their authorship
been recognised. The author’s work has mostly been done under three
distinet names, as of individuals, a unity in trinity, and although one of them
had become known in well-informed circles, and is now announced on the
accompanying title-page, the reputation of another is affording the author
much satisfaction, pleasure, and amusement, especially when, as occasion-
ally, some of the subject matter is quoted authoritatively to himself.

Amongst about 330 distinct books and pamphlets on this trade contained
in Zhe British Baker office alone, there are many excellent contributions by
gentlemen who have been good enough to mention the author therein, such
as those, taken at random, of Messrs Jago, |. & A. Kirkland, Blandy, Vine,
Gribbin, Cobley, Vass, and Chidlow. On a different system to the above, it
was originally intended to produce the author's own twenty years' contribu-
tions in the form of an Encyclopedia. The author started to read his own
contributions and letters, classifying the various subjects in alphabetical
order, which was rendered more possible by the excellent services of his

assistant, Mr Frederick Pile: the extent, however, of the task being then
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PREFACE 9

more thoroughly realised, further reading of those contributions had
to be discontinued, and others could barely be commenced, therefore the
Encyclopedia idea had, for the present, to be abandoned. The various
headings had to be rearranged into their present sections, and the book,
already most expensive in production, and voluminous, now consists of
an exhaustive treatment of merely the questions suggested by the author’s
own correspondents, which, however, by extending over so long a time
and so wide an area, may be fairly taken as representing, and including,
practically all, as seen by the index, the baker, in his ordinary avocations,
would find useful or would desire to know.

The contents will be seen to include full information on the various
ingredients and mechanical appliances used by bakers, concerning which the
author is most constantly consulted. The good and bad points in a loal of
bread, and how they should be respectively obtained and avoided, are fully
discussed. The two most important and unique features, however, clearly
distinguishing this book from anything hitherto produced, are, firstly, the
most expensive illustrations, which fulfil a promise arising from the
publication of diagrams of exhibition prize loaves in The British Baker
four years ago; and, secondly, the tabulated results, in the concluding section,
ol over 360 experiments, and different methods of bread-making, together
with the results and the concentrated information of many years of close
observation and experience.

Most of the loaves, that are photographically reproduced in colours,
have been selected from those winning prizes at competitions, but others
have been specially supplied for the purposes of this book by well-known
gentlemen engaged in the family and wholesale trades ; the author's thanks
are therefore specially due for such loaves to Messrs Spiking & Co., London,
bakers to the Royal Family, Messrs W. Skinner & Sons, Ltd., the well

known firm of Glasgow, Mr A. L. Johnston, Wimbledon, the Chairman
B




10 PREFACE

of the Educational Board of the National School of Bakery, Mr Peters,
London, and Mr R. Marshall, of Bellshill, Scotland, the two latter gentle-
men being also particularly known as prominent prize-winners.

In conclusion, the author hopes, by reason of his having performed the
duties of an apprentice of an operative sufficiently long for his purpose, and
of an employer, subsequently to his classical and scientific training, to have
succeeded in here supplying the link between the bakery and the laboratory,
in driving right home in simple language, to the needs of the baker and of
the miller, when flour is too often blamed for other faults ; and, further, the
author hopes this humble effort will earn a reception by his clientele no
worse than that accorded to his other productions of a more evanescent and

desultory character.

OWEN SIMMONS,

360, COLDHAREOUR LANE, LoNDON, 5.W,




THE: ILEUSTRATIONS

TI'[ESE illustrations which are distributed throughout the book are

largely self-explanatory. We have before published diagrams of ex-
hibition prize loaves, and at the time, four vears ago, asked for photographs
such as these, but were told that such would be far too expensive for the
usual journal, and, moreover, at that date the present excellence could not
have been attained. However critical readers may be, they will be forced
to admit that never before have they seen such a complete collection of
prize loaves illustrated in such an excellent manner. The author had
originally no conception of the number of experiments with different pro-
cesses, conducted at great expense of money and time, that would be
necessary to produce the plates in their present condition. Trial after trial
and proof after proof has been rejected as insufficiently satisfactory. One
of the highest authorities on colour photography in the kingdom undertook
to produce these illustrations by an entirely new process, but the great
expense incurred had to be sacrificed, the result being less perfect than

anticipated. It may seem strange to those unaccustomed to this work, that




12 THE ILLUSTRATIONS

one of the chief difficulties has been to reproduce the whiteness of the crumb
of the loaves, and that being so, preference for nearly all of the sections has
been given to the ordinary photography. The loaves are now produced
photographically correct, of exactly full size, and the colours are as nearly
perfect as it is possible for them to be by any process at present known.
The representations will at any rate answer a very large number of corre-
spondents, who do not appear to visit the exhibitions, and write to know the
style of loaf required in various classes, and as to whether their own is
anywhere near the standard.

The 1st illustration is that of an excellent tin loaf to which we recently,
in agreement with other judges, had the pleasure of awarding a first prize.

The 2nd is a section of the same loaf.

The 3rd is a section of a 2-1b. loaf from South Wales, being worse
than the above only in texture.

The 4th illustration is that of a pan loaf with crumby and greased ends
from Scotland.

The sth is a section of a similar loaf.

The 6th is a prize English crumby loaf from Liverpool.

The 7th is a section of the same.

The 8th is a prize batch loaf from Belfast (Ireland) with greased sides.

The gth is a typical Scotch square—the national loaf of Scotland.
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The 10th is a section of the same.

The 11th is a section of a Scotch square, or crumby, or plain, that won
the championship at one of the London Exhibitions.

The 12th is a splendid * Crusty Cottage " from London ; made by one
of the most regular of prize-winners,

The 13th is a coloured section of the same loaf.

The 14th is a beautiful bromide photograph (in the Edition de Luxe)
of another champion cottage, alter being exposed in the prize case all the
week.

The 15th is a cottage loaf from Wales. It is, like all the other plates,
a photograph in full size, and the peculiar appearance is due entirely to the
tilting, so as to show the top.

The 16th is an English Coburg or Brunswick, selected as the best of
its class in a recent competition,

The 17th 1s a section of same. In spite of the hole, which in a photo-
graph is rendered exceedingly conspicuous, the loaf totalled more points than
other poor loaves sent.

The 18th is a fancy or crusty brick. Observe the notches.

The 19th is a section of a typical French loaf from Scotland baked in
a shallow pan.

The zoth, 21st, and 22nd are photographs taken at The British Baker
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office, by its own photographer, of various shapes of bread that were recently
received from all parts.

The 23rd is a disreputable so-called fancy brick taken at same time.

The 24th is a typical Irish batch, plain or turnover loaf, that was
awarded a prize at last year’s London Exhibition. Originally taken full
size, but reduced now to exactly half, because too large for the page.

The 25th is a section of the loaf that won first prize in the * Malted
Brown " class at last year's London Exhibition.

The 26th i1s the usual wheatmeal loaf supplied by a gentleman of
distinction doing a first-class family trade.

The 27th is a section of a milk loaf supplied from the same
establishment.

The 28th is a collection of Vienna bread ordinarily supplied by a
hrst-class London firm, which is also distinguished in this department at

exhibitions.
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SECTION 1

INGREDIENTS AND THEIR USES

“ Content, if here th' unlearn’d their wants may view,
The learn’d reflect on what before they knew.”
PorE.

MALT AND MALT EXTRACT

N ALT consists of barley or other grain, such as maize and rye, that has

been steeped in water till it germinates or sprouts, then dried as on a
kiln ; and is interesting to bakers because of its use for making home-made
or patent yeasts or barms, and, more particularly of late, because of the
various kinds of extracts from it that are supplied to the baker in a con-
centrated form.

Although the use of malt by the baker has greatly lessened in
some districts owing to the admirable supply of recady-made yeast, it
is still much used in others, such as in Scotland and the colonies, with
which the author has much correspondence. Not only is the quantity
of malt, when making patent yeast, of importance,—the more the malt the
better, all things equal, and the stronger the yeast,—but also the quality and
character. The best for bakers is a short, crisp, and pale malt, and not
one that is hard, steely, dark, or highly coloured ; the latter often contains
less extract, and is worse colour for the bread, A baker requires a malt
that has been slowly dried or kilned, not being overheated, but well venti-
lated, so that its moisture would be well removed by the draught, enabling
it to break up in the hand easily. If too quickly dried, and without a good
current of air to carry off the evaporating moisture, it will be hard ; but if
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the superfluous water be driven off from the start, and the heat be gradually
and slowly raised, it will be more mealy, as it should be, whereby more small
granules of starch, in proportion to large ones, are present, and also more
diastasic properties, the strength of the latter varying very much in different
malts.

If the malt should not be good the subsequent mashing must not
be above 158 or 166 degs. F., and the heat must rise slowly, other-
wise the starch would become scalded, which takes place at 10 degs. below
this, and the barm immature. Some prefer the malt ground coarse, because
the mass would more easily keep porous: but we have noticed that some
distilleries that we have visited use a finely-ground malt, and consider it
better for yeast growth. About a ton namely, 2240 Ibs., of malt extract can
be obtained from 10 quarters, namely 3360 lbs., of malt. When making malt
extract, the malt should be moistened for two or three days, the water being
thoroughly mixed with the malt; then should be spread out and kept fairly
warm, whereupon it sprouts, that is, its germ begins to grow in the same
way as it would if sown in the fields, and pushes a sprout through the side of
the grain, feeding on the interior starch and other bodies. Something of
the same thing happens when wheat at harvest time is left in the fields after
being cut, and cannot be carted because of wet weather ; and the growth and
the damage will be more if the weather be warm and sultry than if colder.
During the malting or sprouting, special ferments are developed and convert
the starch of the grain into sugar. The ferments and sugar are wanted in
malt, but their formation and the growing of the germ must be stopped at
the richt moment, or else the products formed will be consumed. This
orowing is stopped by heating which, however, must be high enough to kill
the germ without killing or weakening the ferments, the one with which we
are concerned being called diastase. When the growing of the germ is
stopped and the conversion of the starch into sugar is complete, the
originally raw grain has become commercial malt, and must then, for the
purpose of extracting all the soluble matters thus formed, be well steeped in
water, this then, after being strained, would be an extract of malt. The pro-




Section of Prize Tin Loaf.
(ACTUAL SIZE,)







MALT AND MALT EXTRACT 17

portion of water present, however, by reason of its bulk is naturally incon-
venient and expensive for purposes of transport, and such would render it
unprofitable or else bad value. This would finally, in spite of advertisements,
interfere with its sale in the same way as similar circumstances have done
in the case of patent yeast, that used often to be brewed at a central place and
carted round to bakers, as the brewers’ thick and the dried yeasts now are. It
is necessary therefore to concentrate the extract by driving off much of the
water by boiling, but boiling in the usual way, which would be at a tempera-
ture of 212 degs., would kill all the ferments and diastase contained therein,
therefore this thin extract is placed in a vacuum pan, in which, by the air
pressure being reduced, it will boil and concentrate at a low temperature,
which should not exceed 130 degs. F.

There are really two separate classes of malt extract obtained according
to the details of mashing or manufacture. One is more expensive than the
other, even when made from the same malt, and should be used by the baker in
different quantities and for different purposes.  The one is, where the mashing
of the malt has been conducted at a low temperature, say at 65 degs. F.,
whereby good colour is obtained and also a good amount of the ferment
diastase in its most active condition ; the other is where the mashing has
been conducted over a longer period, at a higher temperature of, say, 130 to
150 degs. F., whereby practically all the constituents of the malt are rendered
soluble. In the latter case the diastase becomes exhausted by being required
to convert or change all the starch into soluble matters such as maltose, but
in the former the starch is practically unchanged. It is obvious that the
former, or cold water extract, namely, extracting at a low temperature,
will yield very much less bulk of material, therefore costs more to manu-
facture and sell. It is strong in diastase and proteids, or nitrogenous matters,
and lower in maltose or sugar, and the extract obtained at the higher
temperature, although from the same quality of malt, is low in diastase and
proteids, and high in maltose or malt sugar. As to which is better value
to the baker depends on the purpose for which it is purchased, and it will
at once be seen how ludicrous it is to indiscriminately buy these compara-

c




18 THE BOOK OF BREAD

tively modern products without knowing their constituents, and using them,
as many do, without settled purpose, merely hearing that malt extract is
a good thing, and without any consideration concerning the process of
fermentation employed, or the character of the flour.

A little knowledge 1s a dangerous thing, and we cannot help again
mentioning a rather old joke, because the circumstance has happened
again to us during the last few days, namely, of a correspondent asking
how much diastase he should use as he was going to give it a trial instead
of yeast. It is true that both yeast and diastase are called ferments, and
are also used in what, by its action, is called in the bakehouse a ferment ; but
yeast is a living plant, whereas diastase is merely a soluble albuminoid, and
a result of germination, possessing digestive properties. It is the strongest
and best known of the family of unorganised and hydrolytic ferments called
enzymes. It is present naturally in malted grain, being largely and chiefly
produced by the germination of barley, and to a less extent in wheat. It
is present in barley in quantities of less than 1 per cent., yet is supplied
in tins, with other products, as a concentrated solution of a syrupy nature,
of sufficient strength to necessitate the use of only 4 to 8 ozs. to a sack
of 280 lbs. flour, according to the make, at a total cost of fourpence-half-
penny to sixpence, These quantities do not refer to some commercial malt
extracts that contain very little of the active principle diastase. Contrary to
some other ferments of its family, such as invertase, diastase acts on the starch
of bread in a very marked degree, one part of diastase in good condition
being able to convert about 2000 parts of starch. Under favourable con-
ditions of temperature it will succeed in converting most of the starch
exposed to its influence into maltose sugar and dextrine or gum. Its ability
to thus digest starch, whereby a great portion of the product is maltose, and
also the close similarity of its action to that of the digestive ferment, ptyalin,
contained in human saliva, is the main cause of its importance.

The formation of maltose sugar, with small quantities of dextrine, gives
a characteristic flavour and moistness, and indirectly improves the size and
colour (as noticed in some instances) by reason of the stimulating action
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which maltose has on yeast, which therefore more quickly and thoroughly
(where the time is limited) does its work of aération. During the stages of
fermentation yeast feeds on maltose for the purpose of supplying alcohol
and carbon dioxide, as is seen by the decrease in the specific gravity during
the progress of a malt wort. It is therefore evident that if yeast, instead
of obtaining its maltose by starch conversion, has it supplied ready for use,
much work is saved. On the other hand diastase, unless accompanied
by yeast, is unable to have action on starch cells that are not cracked, nor
have their contents scalded or gelatinised. Starch is not gelatinised at
a much less temperature than 149 to 153 degs. I., therefore, except as
regards the few starch cells that become cracked or fissured by other means
than hot liquor, diastase has generally been considered as being little use
as a yeast stimulant, beyond the amount of saccharine matter that might
often accompany it.  Although starch gelatinises as above, and thus allows
the diastase to attack it at that temperature, we must remember that diastase
itself is killed, or ceases to act, when above the temperature of 175 or 180
degs. ., and, moreover, works at its height in a temperature of 40 to 50
degs. less. It is therefore seen that the margin of time at the disposal of
diastase for this conversion during baking, is the time that would be neces-
sary for the loafl to ascend from the temperature of about 145 degs. F. to
that of about 150 degs. F., or through a minimum of 3o degs.

We have referred above to the different constituents of malt extract
according to the method of preparation, and also to the period at which
diastase can attack the starch—subjects on which questions are frequently
asked. Although one does not see much on these points in the bread-
making press, we have an immense amount of papers concerning them,
written by the most eminent men, and produced in the Chemical Society’s
Journal.  'We have just been reading some of these papers by Morris and
Ling, and the following short particulars vive good information on several
points that have just been discussed.

When diastase from well-grown, low-dried malt is allowed to act on
starch paste or soluble starch, the starch is hydrolysed in about 1! hours,
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whilst after forty-two hours the products are substantially those of maltose, and
in such a solution nothing but maltose can be detected. Diastase prepared
from malt grown under abnormal conditions (such as small quantities pre-
pared in the laboratory) and diastase which has been slowly heated to 115
to 120 degs. do not hydrolyse the starch completely to maltose, even if
allowed to act in large excess: diastase which has been rapidly heated to
115 to 120 degs. produces a more pronounced effect.

Neither the final temperature at which a sample of malt has been
kilned (considered alone), nor the *diastatic power” determined in
accordance with Kjeldahl's “law of proportionality ” by Lintner's method,
is a criterion of its behaviour towards starch. When a diastase solution
1s heated above 635 degs., its reaction with starch paste appears to be
quite different to that of a solution which has not been heated above
6o degs.; this is shown, not only by the specific rotatory and cupric
reducing power of the dissolved matter, but also by the presence of dextrose
among the final products of hydrolysis.

A number of estimations of the “diastatic power” of malt were
carried out in order to test the accuracy of Kjeldahl's * law of proportion-
ality.” It was found that the law does not hold either for green malt or for
low-dried malt when their extract is allowed to act on a solution of starch at
the ordinary temperature. The ** diastatic power " as usually estimated may
be misleading, since in order to meet the requirements of the “law of pro-
portionality " only very dilute solutions of diastase should be employed.

When yeast is allowed to act on a solution of starch-conversion products
in the presence of active diastase, the quantity of matter fermented is greatly
in excess of that which can be fermented by the yeast alone ; and when active
diastase and yeast are allowed to act conjointly on the so-called stable-dextrine,
which, under ordinary conditions, is neither degradable by diastase nor fer-
mentable by yeast, it is entirely fermented.

[t is now shown that a similar action takes place w th certain ungelatin-
1sed starch-granules are submitted to the joint action of malt extract and
yeast, the quantity of starch decomposed by the joint action being about
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three times that dissolved by malt extract alone. The increased action in
the presence of yeast is not due to the removal of the soluble product,
maltase, from the field of action, and the consequent greater activity of the
diastase. No increased diastatic action takes place in the presence of yeast
if the fermentative power of the latter is checked by chloroform, neither does
any increase of action take place when the malt extract is submitted to
fermentation, and the yeast-cells removed, before the addition of the
starch-granules.

Precipitated diastase behaves in the same way as cold water malt
extract, but to a less extent.

The combined action of diastase and yeast only occurs with those
starches which are attacked in the ungelatinised form by diastase, such as
barley or malt starch. The granules of potato starch, according to the
same authors as above referred to, are not acted on by diastase even in
the presence of yeast.

[t is therefore seen that the constituents of malt-extract vary, but the
following is an analysis of one that has attained popularty —

Nitrogenous matters (including diastase) ¢ : 13.39
Maltose and glucose . . ; . ; 50.95
Dextrine : : ; g . ; 6.61
Ash . . , - : : : 5.36
Water . 5 . . . . . 23.69

100.00

When a malt extract contains a large degree of diastasic strength, 4
ozs. per sack of flour, as sometimes used, will have as much effect, as regards
mellowing the flour, as would 1 lb. of another sort, which was low in
diastase and high in maltose. The former, by acting on the flour, is best
in the later stages of fermentation ; and the latter, by being directly ferment-
able by yeast, is best, as a rule, in the prior stages. If only one stage, the
user must be careful to add no excess, whereby there would be undesirable
quantities of maltose and dextrine, which would make the bread sticky and
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clammy and difficult to bake. This stickiness, however, would often
decrease as fermentation was allowed to proceed further, being consumed
by the yeast, as can be proved by adding excess and baking portions of
the dough at varying periods. Practically all the extracts on the market
have an effect on the degrading of the flour or the feeding of the yeast, and are
therefore quickeners of fermentation.  As such, they have mostly been found
useful in mellowing or peptonising and ripening harsh and strong flours, but
with soft flour and a long process there is usually quite enough, if not too
much, weakening already. Instead therefore of any further weakening it
would be better, on the contrary, to give more salt, more labour, and
something of an astringent nature, such as was once supplied by alum
when the wheat was soft and malted in the felds.

The ferments produced in wheat when sprouted or malted in the
field, or in any raw or imperfectly malted grain, are of a weaker and
lower order than properly prepared diastase, and cannot be placed quite
in the same class by having less action on soluble starch, but they have
action on gluten. In soft flours there is thus sufficient soluble matter without
further adding about 6 to 10 per cent., as would be done by malt extract
during the bread-making process, some of which would be consumed by the
veast. Flours at one time were nearly all too soft ; a few years ago many
were too harsh; now, at the present moment, they are about normal. When too
harsh, they can be improved by a judicious use of malt extract in flavour and
maistness and also sometimes in bloom, because they can well do with the
characteristic action of malt extract, namely, having their starch reduced and
their soluble matters increased. The statement, as sometimes made, that
malt extract prevents sour bread is risky, because with speed increased,
and the time not shortened, the opposite would be the case. With harsh
flours and short processes, the best way to use malt extract is to add it
to a little scalded flour, and then stir in yeast and strain into trough for
incorporating with rest of batch. With long processes,‘it is best to keep
the malt extract out until last or dough stage, because in such processes as
in Scotland any such quickener, where there is already a lot of soluble
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matter, would require much watching, or would be likely to produce harm.
If used earlier, the proportion of flour in those stages should be increased,
and the quickening allowed for subsequently.

Although distillers’ yeasts are quicker than barms, it is frequently
found that in the Scotch process they will stand more malt extract
with less effect, because when used the process is often considerably
decreased in time, and has not the soluble and malt principles as would
be the case with the barm. And also more can often be used in the
case of Parisian barm than compound. Although in the greater portion
of England, with most of the malt extracts on the market, it is customary
to use about § to 1 1b. per sack of 280 lbs., we were recently concerned with
some tests that were made for the purpose of demonstrating the value of a
kneading machine, and conducted by American bakers, who added 3 Ibs. to
the batch of one barrel (196 Ibs.) or less than three-quarters of a sack. The
two cheapest constituents of malt extract are glucose and water, and the
amount used per sack and the value must depend largely on these. A rough
cuide concerning concentration and quality can be obtained by seeing to what
extent it will run to fine threads when pouring. Glucose being a cheap
sugar, and a veast food of less cost than malt extract, is in some cases
added largely, and should not exceed about one-quarter or one-hfth the
amount of maltose ; the amount that would be naturally present being less
rather than otherwise, but according to the process.

One is often asked if malt extract is a good substitute for potatoes.
As in the case of the advantages or disadvantages of malt extract,
according to the class or the manner of its use, so is it with potatoes.
In the case of a sponge or dough they can be easily discontinued with or
without a substitute, but in the case of a ferment (not the modern short
one of just hall an hour or so merely to start the yeast, but the larger and
iung_:{-:r one for the purpose and absolute I'Il:(:l_:.‘i!-}i[}-‘ of int.‘reat-;'mg a small
quantity of yeast in order to do subsequently the work of a larger quantity),
it is not reasonable to suppose that 1 Ib. of liquid material will, under
those conditions, be the same all round comfort as, say, the previous 14 Ibs.

——ram




24 THE BOOK OF BREAD e

of potatoes. It is just the difference between a piece of beefsteak and a cup
of Bovril. One may be an extract from the other and possess all the
nutriment, stimulant, and good constituents in a handy and more convenient
form. but it has not the bulk of matter, it is more readily consumed, digested
and forgotten ; and has not the same amount of stay or lasting effect. An
extract of potato or an extract of flour would not make so cood a ferment
when required to be long and steady and progressive, as would the bulk
of potato or bulk of flour, and an extract of malt on the same lines will not
take the place of the crushed or entire malt, or other bulks of material. The
extracts should be made more steady and filling in their effect, by having
added to them portions of scalded and also raw flour, in order to represent
the cells of the potato that had been scalded during cooking.

The principles affecting flavour, moistness, and yield of bread are dis-
cussed under their respective headings.

Malt. and the matters extracted from it, is a very old acquaintance of
the bakehouse, and should therefore be better understood by the average
baker than it appears to be in its new form. When first it came
under notice in its new form the baker was asked to pay a royalty to
the patentee, and to buy the utensils for the purpose of making it himself
under the patented process, but the manufacture, although easy enough
when understood, requires skill, plant, space and knowledge, and like wheat
buying, yeast brewing and biscuit making, all of which were once in the
hands of the baker to a very much greater extent, has passed largely
into the hands of more distant specialists.

During the interval between writing the above and the reading of
proofs, we have come across three very long articles, which we wrote over
ten years ago, in a very much more advanced style than is considered
politic for the present book. Some of the same ground has been covered
in the present contribution, but a summary of those articles in so far as it
adds to what has already just been said, can be advantageously appended,
as follows :—

The embryo (germ) derives its food from the endosperm (starch), the
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latter being merely a dead storehouse of reserve material. The resting
embryo contains no diastase (* of secretion "), but the latter appears during
germination, and is secreted by the epithelium cells—by them only—and
accumulated for the most part in the endosperm (from the nitrogenous
matters of which it is first produced) in proportion to the development of
the grain. The enzymes (diastase, etc.) of the embryo degrade the starch
cells, making them **mealy ” in the same manner as the diastase of malt,
and the resistance to their action depends on the *“condition™ of the grain.
Embryo can be easily separated from the endosperm, showing there is no
organic connection. The aleurone cells (sometimes called gluten cells)
under the bran contain fat and oil, therefore much nutriment, but resist
human digestion. The starch and its envelope of cellulose are dissolved
respectively by two distinct enyzmes or ferments, the amylo-hydrolyst
(diastase) and the cyto-hydrolyst. The word diastase, like the word gluten,
is often used ambiguously. The more hizghly active form of diastase should
be called *diastase of secretion,” and the other less active form should be
distinguished as * translocation diastase.” The resting embryo, unlike the
germinating embryo, is often said to contain ** no diastase " by reason of its
cnntaitling none of the |1:'|\1‘L*rf1|| diastase of secretion, but it nevertheless
(although for a long time overlooked) possesses the properties of the less
active translocation diastase. During the developing of the embryo (as
opposed to, and, of course, preceding its germinating) translocation diastase
is produced, and the unused residue of it constitutes the diastase of the
resting embryo. The difference between these two diastases is that the
diastase of secretion is easily able to liquefy starch paste and to erode the
starch granule, whereas the translocation diastase is unable. These two
diastases might also be respectively classed as the diastases of raw and
germinated grain, or also barley diastase and malt diastase; the former
works worse at high temperatures, but better at low temperatures than the
latter.  When cane sugar is present the epithelium cells secrete no diastase ;
the embryo must first use the cane sugar or any other easily absorbed food
before secretion takes place. Cane sugar promotes better plant growth

I}
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than dextrose, maltose, or milk sugar in the order named. The amount of
sugars increase, but starch decreases during germination.

POTATOES

"T"HE potato tuber, which is often spoken of in the trade as “ fruit,” has

been a friend to the baker for generations, and although being now,
with good reason, rapidly forgotten has still some supporters. The author,
practically throughout his life, has been strongly against their use and well
remembers an insistence on their discontinuance costing him services of an
excellent foreman, who was the first he ever employed. They are not con-
venient and are not as cheap as they seem, they have no properties that
cannot be as well supplied in other ways, in fact modern methods are
such that there is no need for them. Where substitutes are tried and
not found as good, it is because they are not properly understood, and
an instance of this is considered under the heading of malt extract. What-
ever advantages potatoes may be considered to have are outweighed by
disadvantages. Millers spend thousands of pounds in order to remove all
dirt and impurities from the flour, yet the users of potatoes, even if they
carefully clean them themselves better than the odd boy would do, put in a
considerable amount of dirt, as can be seen by comparing the colour of the
potato liquor with that of clean water. Dirt is always present and often-
times disease as well, especially in bad years, and the most careful over-
hauling will not always eliminate it. The supposed cheapness does not
pay the trouble and labour. The best that can be bought, such as one
would use for the table, are the cheaper, as there is less waste, and better
result. They should be of good size and mealy, and not too watery or
spotty, and should not be of the class known as “ Bakers' Potatoes.”

Let us see the difference in price and convenience between scalded
potato starch and scalded wheat starch or flour. Do raw potatoes per
pound cost more than flour per pound to buy? There is not the difference
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there used to be. The potato consists of about 75 per cent. water,
17 per cent, starch and sugar, 3 per cent. albuminoids, and about 1 per
cent. each of fat and ash. The four, on the other hand, consists of about
12 per cent. of water, 73 per cent. of starch and sugars, 12 per cent. of
albuminoids, and similar quantities as the potato of fat, ash and
cellulose.  The starch, sugar and albuminoids are not only useful foods,
but also are more profitable to buy than water, and it is clearly seen above
how much water is bought in a potato. Not even the 25 per cent. of
solid matter in the potato all finds its way to the bread, as there is the skin
to come out of it, and if insufficiently cooked there will be a quantity of potato
left adhering to the skin after straining, and this waste and skin all come oft
that 25 per cent. In addition, some potatoes get bad and are discarded, or,
worse still, are not, and the price of the dirt bought with them, and the cost
of removing it when bought, shows a great contrast to the pure, clean flour,
which arrives all ready for use without waste and with but little water, and
can be instantaneously cooked. The slicht advantage the potato kas over
flour as regards the soluble albuminous matter is nothing, under the circum-
stances of to-day, compared to the advantage of flour over potato as regards
starch and everything else.

The way to see the truth of the above is to let the matters extracted
from the potato settle, pouring off the superfluous water or evaporating the
whole to dryness and weighing the sediment, which will be found to be
much less than anticipated. This sediment can be bought already pre-
pared in this manner under the name of potato flour, and contains the whole
of the matters of the potato, the starch as well as the nitrogen, as against
potato starch which contains only what its name implies. Potatoes vary in
strength according to season and also according to age, but the solids of
such a potato flour when refined and purified would contain nearly gg per
cent. of starch, and about ! per cent. of mineral matter and |} per
cent. of albuminoids. A pound of it would equal fully 10 lbs. of potatoes
as ordinarily purchased and would absorb about ! a gallon or 5 Ibs, of
water.  With the addition of raw flour, scalded flour and malt extract,
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no better yeast food for ordinary purposes would be wanted, and the saving
in colour and trouble and risk would be great.

The boldness in the loaf attributed to potatoes is only due to an
increased vigour of fermentation by the food they supply, which in some
cases, according to conditions, might be missed if not supplied in another
way. If a sufficient quantity of yeast is used it will find plenty of oppor-
tunity of getting food and making gas, which, in conjunction with gluten
and proper management, is what makes boldness or bulk. When yeast
could not be bought cheaply in a concentrated form, but had to be grown
more largely in the bakehouse, the circumstances were different.  The
moistness claimed is due to their scalded starch cells during cooking. A
wheelbarrow is a handy thing in which to carry a man home when he
cannot walk, but it is not needed if a better conveyance can be obtained ;
the simile applies with force to the purpose once served by potatoes and
for which they have now been superseded.

Not only are potatoes said to have deteriorated in quality because
they are cultivated from tubers and not from seed, but there have
recently been traced to them cases of poisoning, and one begins to
wonder if by-and-by any food will be left unassailed. This poisoning
is attributed to an active principle known as solanine which can be
extracted from the potato fruit and belongs to the poisoning class. It
is certainly present in the potato fruit but it 1s more difficult to say if it
1s present in the potato itself. It may occasionally develop in the skin, and
is found also just under the skin, and will sometimes give a rank and bitter
taste. We have known many cases where there was a bitterness in the
bread, that has been traced to the ferment being left too long, and where
brewers’ yeast or hops had not been used, and where the bread was the
picture of health and did not show the slightest signs of over-fermentation,
such as referred to in another place. We have also known on the other hand
ferments, especially at Bank holiday times, that have stood a surprisingly
long while without taking any harm or bitterness, but the precaution, be it
noted, was taken to strain the potatoes and setjthe ferment without the skins.
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SUGAR

HIS well-known sweet crystalline substance is obtained from the sugar-
cane, and- also the beet, maple, and other plants. These canes are
about an inch thick, and grow to a height of 10 or 20 feet, the hottest places
producing the best canes, and 100 of them will yield about 70 lbs. of sugar.
The canes are first crushed and the juice squeezed out.  The extracted
juice is mixed with quicklime, and also boiled ; during boiling the impurities
float to the top and are skimmed off ; the crystallised is separated from the
uncrystallised. The crystallised or crystals are ground, in much the same
way as wheat is ground and refined into flour, into various grades of com-
mercial sugar, one grade differing in colour very much from another from the
same crystals, such, for instance, as castor sugar and icing sugar, merely from
increased fineness.  As in flour, the whiter or lighter the colour the purer
would be the sugar. The uncrystallised, or the sugar that crystallises with
difficulty, is sold as treacle, or golden syrup, and is very sweet, containing
sometimes as much as one-third glucose to two-thirds cane sugar.  Small
quantities of treacle, or golden syrup, can be added to brown bread. The
sugar known as “pieces " is a lower grade, corresponding to a low grade
flour, containing more water and being worse colour. The highly refined
sugars contain as much as gg per cent. of sugar.

So-called cane sugar is not necessarily sugar from the juice of the
cane, but refers to any sugar of a high class with the same characteristics,
irrespective of its source.  Moreover, it is practically impossible to
distinguish between the pure sugar from the beet of France and that
from the cane of the West Indies; it is only when the beet sugar
is not sufficiently highly refined that any difference can be noted, and then
by the taste. Cane sugar is very stable, and not therefore directly fermen-
table by yeast, but must be inverted into clucose.  Glucose, as discussed
under a separate heading, is a lower form of sugar, and can be produced
from soluble starch, etc., by acid as well as yeast, and is then cheap. There
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is a difference of opinion as to whether glucose or cane sugar *"1:11‘5: swecter.
Sweetness is not necessarily an indication of sugar, because saccharine,
which is often used for sweetening, being very much sweeter than cane
sugar, 15 associated with coal-tar, and has no connection whatever with the
carbohydrate family of which sugar is =0 important a member,

The cheaper grades of cane sugar sometimes have rather considerable
portions of glucose added, and the presence of the latter can easily be discovered
by its well-known action on Fehling's solution, whereby a red coloration or
precipitate 1s formed, according to the amount present, whereas pure cane
sugar gives no such coloration. This glucose, sometimes called grape sugar,
when bought at glucose price, is one of the best sugars for adding to bread,
and 1 Ib. per sack is suitable for average results. There is sugar con-
tained in malt, known as malt sugar or maltose, also sugar contained in milk,
known as lactose, therefore the amount of other sugar added per sack must
depend on whether malt extract or milk be used at same time, and also on
the process of bread-making, and the quality and character of flour. Any-
thing from ! Ib. to 2 Ibs. of total sugar per sack can be added, according
to the above conditions, but too much will often make the ferment or sponge
fret, and 1 Ib., as in the case of glucose, will usually be found enough. In
the case of making buns, the whole of the sugar required for the bun when
put in the ferment will sometimes have a restraining instead of a stimulating
effect, by reason of being in excess, and it is best to divide the sugar equally
between ferment and dough. A quart of water, when cold, will dissolve and
hold in solution about 5 lbs. of sugar, and more when heated, the specific
gravity of sugar being about 1.6 ; but a solution containing anything like 30
per cent., or one-third, will hinder yeast sown in it, and should not exceed 5
Or 10 per cent.

The sugar naturally present in good average flour is from 2 to 3 per
cent., in about equal proportions of cane sugar, sometimes called sucrose,
and maltose ; the softer and less stable flours will contain more maltose,
and, in some cases, also glucose, and the harder and stronger flours
will often contain less maltose and more cane sugar. For the purposes of
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bread-making it is not necessary to consider the various changes that take
place in the character of sugar during boiling to different degrees, as required
for the various goods of the confectioner, but while boiling, as in the case of
the original juice, a scum will often rise, and the greater the amount of it, the
worse will be the quality of the sugar.  When heated to about 400, as in an
oven, sugar produces caramel, or caramelises ; that is to say, a dark brown
substance is formed.

GLUCOSE

> LUCOSE is a low stage of crystal sugar, and is made from flour during
fermentation ; but it can also be converted or made from starch,
maltose, and dextrine, by acid without yeast. The acid usually employed
is sulphuric or hydrochloric (or muriatic, as it is sometimes called), and this
acid sometimes contains arsenic, as has been the case in the recent north-
country beer-poisoning cases. It is cheaper to make this fermentable

substance—glucose—by acid from ordinary commercial starch, from maize,

or rice, than to make it from wheaten flour or barley malt by the gradual
action of yeast. Glucose being a substance produced by change, is there-
fore, according to its percentage in a substance, a guide as to the amount
of change that has taken place. When tested with Fehling’s solution, the
precipitate formed is of a bright red or brick colour, more so than in the
case of maltose, the amount of precipitate being in relation to the amount
of glucose. In the volumetric estimation of glucose, and also of invert-
sugar, the author finds that the final point can be observed much more
readily if the saccharine solution is alkaline and not acid. It is therefore
advisable, after the inversion of cane-sugar by means of hydrochloric acid, to
neutralise it, or render it alkaline, with potash before titrating with Fehling's
solution.  This substance is very soluble in water, and being directly
fermentable, is a good yeast food. It has a similar effect, as recards
moisture, to malt extract, but it is sugar only, containing none of the
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nitrogenous matter or ferments, such as diastase, of the malt. It is sold in
solid or liquid state, and is very cheap. The liquid, although a higher price,
is preferable to the solid.

SCALDEDR FLEOWTE

F],(:} UR, or starch, is said to be scalded or gelatinised when, by the applica-

tion of water of certain specific temperatures, its cellulose or outer
covering swells and then bursts, liberating the interior and becoming
soluble so as to form, when cool and sufficiently concentrated, a jelly-like
mass. This change of state is familiar to most people in the form of blanc
mange, which is merely the starch of maize, commonly known as corn-flour,
after being scalded, and is altogether different from the result of mixing
starch with water of a moderate heat. Ground rice, or whole rice, after
being soaked, and several other starches, used in special instances, can also
be likewise treated so as to become a yeast food or be added to the bread
for other purposes. The range of temperature within which the substances
likely to be used for this purpose becomes scalded, is from 120 to 160 degs.
I., according to the class of substance, and its quality and condition, the
larger cells or granules bursting, as a rule, sooner than the smaller. Potato
and rice, however, both burst before flour, the first being larger and the
second smaller. In order to avoid a very frequent disadvantage, namely,
lumps, the flour or other material that we know to be used, in the Midlands
especially, should be sifted, then mixed to a perfectly smooth batter with
warm water—no more of it than necessary—and not hot enough to scald,
but as near the scalding point as possible, so as to simplify what follows.
Divide the water with which about to scald into three portions, adding to

the batter in three instalments, stirring vigorously all the time ; and this
stirring and gradual adding of water is the important part which is often
neglected by those not accustomed to it, but never by the Scotchman who
understands this work. The first portion of water should certainly be
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boiling, and, perhaps, also the others, but if the quantity and heat of the
batter be known, the remaining water can be regulated to keep the whole
nicely above 160 degs., and beyond that there is no advantage ; but, on the
other hand, the soluble albuminoids, or the diastasic properties of the flour,
become coagulated, like the white of an egg, and lose their action, and the
whole degraded more than necessary.  When well stirred, so that all the
starch becomes burst and the whole smooth and cool, some malt extract
can be dissolved in other water and added, whereby the whole will become
sweet.  Raw flour would help to cool and also have some small effect like
malt extract. By the time it has stood a little it will be cool enough for the
yeast to be dissolved in other water and added. When added to the other
liquor of batch, it should be strained through a fine sieve, so that nothing,
unless thoroughly dissolved, can find its way to the loal. Other details must
be arranged according to the utensils and process employed and the amount
requiring to be prepared.

We like 2 lbs. or 3 Ibs. of scalded flour to a sack of flour, and should
not recommend anyone to exceed 10 lbs, which is too much for most
circumstances, although we recently had 13 Ibs. per sack in a tin loafl that
was good, ]ight, and .‘-:uﬂru:i{:nt]}-' soaked. The amount advisable l|(,'|)umi5
on the care and skill exercised and individual circumstances, and should
always be very small at first trial, being increased gradually.  The larger
amounts require more care than usually given as a permanency, and if they
do not show in the crumb in respect of lumps, they must, especially in
conjunction with malt extract, reduce the quality and strength of the flour.
Where the flour has no quality to spare, and the whole process is conducted
with no more care than often-times, and also with the least possible labour,
the crust, as well as the erumb, will show the added material, when in good
quantity. Although short eating when well baked, this crust will be grey, dull,
and poor, as in the case of over-ripe bread. With a short process, best grade
of flour, plenty of yeast, and gas to wrate, extra salt to toughen, and the dough
made up into tins, one, of course, can more easily get the advantages of scalded
materials as regards moistness, whiteness, and increased yield without the

E
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disadvantages, according to quantity used, of heaviness, general poorness,
and crumbliness. We once received a most satisfactory loaf from merely
average country flour from an inventor of a special methed in this con-
nection, who, as advertised at the time, had succeeded in perfecting his
process so as to avoid the pitfalls. The scalded material should be used
fresh, and not allowed to get sour.  Further information bearing on this subject
will be found under the headings of dryness, colour, crumbliness, and yield.

GLUTEN—THE CHIEEF CONSTIT U ENE
OF FLOUKR

HE gluten of a flour is its most valuable and important constituent, as
it is the one substance that distinguishes the characteristic properties
of wheaten flour from the flours of other cereals. It is not only the sub-
stance that is chiefly responsible for the bulk and the lightness of a loaf,
but it is also of a very nitrogenous or nutritive value. It exists throughout
the interior portion of the wheat berry, but it does not seem to be present
in flour in its characteristic state until water is added and the flour made
into dough. It cannot be separated from flour as an adhesive and sticky
substance without being wetted, although the indication of its presence can
be obtained by ascertaining the nitrogenous ratio in the flour by chemical
reagents. There is a layer of cells just immediately inside the bran, or outer
coating of the wheat grain, which are called gluten cells ; these, however, do
not contain gluten in the same sense of the term as it is now universally used.
At one time it was customary to class all albuminoids or nitrogenous matters
together, under the term of gluten, whether they were soluble or insoluble,
These so-called oluten cells, sometimes called cerealine cells, contain phos-
phates, fat, cerealine, and soluble matters, but none of the insoluble.
When flour is wetted into a moderately slack dough, and allowed to
stand about an hour, and then washed between the fingers under water,
the starch of the flour will flow away, leaving in the hand the adhesive
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and tenacious substance known as gluten.  If this be squeezed so as
to free it from its loose water, a good average and suitable bread-making
flour will be found to contain about 35 per cent. (30 to 40). Within
certain limits, the higher the percentage, the better the flour for bread-
making purposes, but sometimes there is found a very abnormal percentage
of 50 or even 55 per cent, which is not desirable. A big quantity can
sometimes be obtained from badly-matured grain, but its quality is such
that it soon gets soft and sticky, and has not the elasticity as desired for
vood bread-making purposes.  This lump of gluten, when freshly extracted
from the flour, 1s known as “wet gluten.” In order, however, to ascertain
its percentage, apart from the water absorbed, it should be put into a
slow oven, preferably one heated, as in laboratories, by a jacket of boiling
water at ordinary pressure, whereby the heat does not vary, and does not
get excessive.  In about twenty-four hours the gluten will be entirely
freed from its water, and then be known as “dry gluten,” which is always
about one-third of the wet, but varying slightly according to its water
capacity. Dry gluten in flour can vary from 6 to 15 per cent, and re-
present flours that are serviceable for various purposes. There are wider
differences than these, as mentioned in the case of the wet gluten, but a
fair average for soft flours would be {from 6 to ¢ per cent., and for strong
flours from ¢ to 16 per cent.

Quality, however, of the gluten in flour is just as important as the
quantity, and the quality depends largely on the percentage of its con-
stituents, It was at one time considered that gluten was an elementary
substance, having no constituents of which one need take particular notice,
The percentage of these constituents is now found to account for practically
all the differences in the bread-making qualities of flours, although of
similar percentages of total gluten. These constituents are usually now
named gliadin and glutenin, which are comparatively new terms.  The students
who, some years ago, attended the early classes in bread-making, will re-
member the author drawing special attention to them as glutén and hbrin,
Not only are there wide differences in the percentage of gluten in different
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flours, but, according to the skill and method of the operator, varying results
will be given for one and the same flour. This is particularly noticeable
when people first begin to use this test, and think they know all about it
The differences noted, according to the time the gluten stands and the
amount of its washing, when estimating the total gluten, are, however, wider
and more important when separating total gluten up into its constituents.
Many of the analyses conducted by recognised authorities and men of the
highest skill are conflicting, as the following will show. Fleurent's estima-
tions of glutenin and gliadin differ remarkably from those of Osborne and
Voorhees, who were the first to make this separation in this particular form,
and to use the terms “ glutenin” and * gliadin.”  While Fleurent looks
upon one part of glutenin to three of gliadin as being the normal for
flour, Osborne and Voorhees give the following figures for spring and
winter wheats respectively :

Glutenin, Cliadin,
Spring Wheat Flour 3 : ' 4.683 3.963
Winter Wheat Flour : " . 4173 3.910

That 1s to say, in both varieties of wheat the glutenin is in excess of
the gliadin. In some determinations made by Jago, and published in the
Britisk Baker, the ghadin was extracted direct from the flour by treatment
with alcohol, and gave the following results - -

Glutenin. Gliadin.
Spring Wheat Patent c 09 4.81
Spring Wheat Bakers 7.29 6.08
Winter Patent 3.69 3.63
Winter Bakers 5.12 4.43
English Wheat Patent 3.07 i
Hungarian Patent 4.7 5.37

;‘\gain, in both varieties of American flour the glutenin is the highcr of
the two, while in both English and Hungarian wheat flours it is a little
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the lower, but still a very high proportion of the whole. The gliadin is
the tenacious or sticky part, like gum, that binds the flour; it is more sus-
ceptible to the action of moisture and soluble ferments, and more soluble
in water than glutenin, which is insoluble in water and alcohol, also harder
and more stable. The porosity and lightness of a loafl is due to the soft
pasty and elastic gliadin. The latter is easily decomposed, like soluble
albuminoids, and acts on the starch in a similar way. The substance
mucin is very similar to gliadin, and is sometimes included in its per-
centage. The absence of this gliadin in its right proportion in flours
possessing a large percentage of gluten, accounts for the otherwise un-
explained differences in the behaviour and strength when percentages of
gluten are the same. The artificial removing of part of this gliadin from
a flour is found to considerably decrease the bulk of a loaf in the same
way as too little of it naturally present in the flour would affect.  On the
other hand too much of it will often cause soft and sticky dough, the
extremes either way being undesirable, and in new flours it is in a more
soluble condition. Cases have been noticed where the flour was dis-
appointing, according to its percentage of gluten, and was afterwards found
short in gliadin; and where, on the other hand, gliadin was in excess, the
dough rose well, and afterwards collapsed in the oven,

Mr David Chidlow, the well-known American authority, with whom the
author has had the pleasure of comparing notes, found that the percentage of
gliadin in gluten was in Winter American Patents about 8o per cent., and in
Spring American Patents 70 per cent. In Spring Wheat Clears, or Bakers’
Grades, as they are known here, the percentage was found to be 60 per cent.,
and in Winter Clears it was 60 to 7o per cent.  He further found that in patent
flour each part expanded twenty-one times its volume, in Bakers' Grades
each part expanded sixteen times, and that two flours possessing the same
percentage of gluten, but differently divided into glutenin and ghadin, the
one containing a bigger percentage of the latter always making the larger
loaf. It is therefore seen how necessary it is to have the right percentage
of gliadin ; and on this account there are certain processes that claim to
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convert glutenin into gliadin, and to adjust any excess of one or the other,
whereby it is claimed that the gluten is increased to an equivalent of 20
per cent. When flours are blended together the respective glutens also
blend. It is this difference in the percentages of glutenin and gliadin
that accounts for the differences between low grade, or bran flours, that
often contain larger percentages of gluten than other flours of better
bread-making quality, and between the highest-priced flour in the world,
namely Hungarian Patent, which does not contain a large percentage of
oluten, but what there is of it is good.

Gluten, as seen by the differences above in wet and dry, is a large
water absorber ; nevertheless, there are some flours with high percentage
of gluten that are poor water absorbers; and it is quite possible for
a flour with 10 per cent. of dry gluten to produce a larger yield of
bread, retaining more water, than one containing a higher percentage.
Neither does excess of gluten increase the volume of the loaf in the
same ratio, and when in excess, and not well matured, the loaf is frequently
of bad shape, and also dry, but if there is too little the loaf will be small
and flat.  When the gluten is dried in the water-jacketted oven, as above
described, it does not increase in size, but if heated at a high temperature,
without being burned (it would often be in an ordinary baker's oven), when
protected from too rash a heat, or, better still, when placed in a tube and boiled
in oil, as is done in the aleurometer, it will then expand enormously to three or
four times its original size. The relative expansions of the gluten under
these conditions are carefully noted as a guide to its quality when tested in the
laboratory. Although gluten is composed of carbon, hydrogen, oxygen,
nitrogen, and sulphur, it has been found that, although there was no visible
effect when exposing flour to the fumes of sulphur, that when attempting to
wash out the gluten, the latter was a slimy and sticky mass, and had none
of its proper characteristics, washing away with the water without any
cohesion, The dough, moreover, made from a flour thus treated, was very
sticky and difficult to handle, even when containing only g gallons of water
to the sack, which 1s just half the quantity that is used in some parts of
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Lancashire for tin bread. It is also practically impossible to wash out any
oluten from a dough that has become ripe in the ordinary course of fer-
mentation, although, up to a certain point, fermentation renders it more
elastic and tenacious.

Speaking of fermentation, one is reminded that when gluten is acted
on by alcohol, the glutenin is thrown down as a grey precipitate, but
can be dissolved by acetic, tartaric, and dilute hydrochloric acid.  The
commercial value of gluten in flour must depend on the relative supply
and demand of strong flour in the market for bread-making purposes, and
on the purpose for which the flour is required to be used.  Although gluten
is desirable for bread-making, it is, on the contrary, injurious to the proper
manufacture of several kinds of biscuits, and, if present, is required to be
reduced in its effect by extra sugar. At the present moment gluten is more
than usually valuable, strong wheats and strong flours being relatively
scarcer than softer varieties—sometimes the contrary is the case.!

In conclusion, it should be mentioned that ¢luten is much in demand in
the case of persons suffering from diabetes, because not only does it supply
the body with nutriment, like lean meat and casein of milk, but is also more
nutritious than starch, and starch is prohibited to such patients because of
its being changed into sugar in the digestive system the same as it is by
fermentation,  Gluten bread, which, however, should contain no starch
whatever, is usually made from dry gluten that has been ground into powder,
then worked up sometimes with bran, ground almonds, or other flavourings,
together with eggs.  Much of this powdered gluten comes from the starch
factories on the continent, but much gluten bread has been made by extracting
the gluten from a piece of unfermented dough (putting the residue of starch
into one’s other batch), whereupon the oluten, as in the tests above, would
expand by its own action, which it would not do when once it had been dried.
Some people seem to maintain that diabetic food should not be entirely free
from starch, and some so-called oluten bread that the author has seen from
.’J'"thlt:ri{_‘.fl ]'ﬁ'lﬁ- '..:Untai”(f{l il ﬂ{}l]ﬁiﬂ_lﬂrﬂhlﬁ_‘ I]rUE}Ur[il”'l ljll-‘ 51,..E-I.I'L:I:'I, I]'I{_,':I'lfl}' 1 lll'}l'tiﬂn

L It has become so since.
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of it being extracted by, apparently, punching the dough when under water.
We append, however, an analysis of an excellent sample of gluten bread
supplied by Messrs Bonthron & Co., of London, who are well-known
specialists in this department,

LuTreEn BreAD.

Moisture . . . 5 : - 20.51

Flesh Formers . s . a : 75.70

I“at 373

Sugar : : None

Starch ; Trace only
L]

SALT

O the chemist many salts are known, a salt being merely a substance

composed of an acid and a base. Generally speaking, however, one

uses the word to mean sodium chloride, or common salt, which is composed

of twenty-four parts of sodium and thirty-six of chlorine, with traces of calcium
and other insoluble matters.

Common salt is soluble in cold water, and not much more so in
boiling water, but the boiling point is much higher in saturated solutions,
being raised as much as 1o and 15 degs. It is insoluble in pure
alcohol, and also an antidote to the latter. Bakers', or common, salt is
produced largely in Cheshire, in Worcestershire, and in the United
States, being obtained either from mines in the solid state or being
evaporated from the water of brine springs. It will be remembered that
not long ago considerable subsidence of foundations and also landslips
occurred in Cheshire owing to the working of these mines. At one time
also a considerable amount of salt was obtained by collecting salt from the
sea ; and the author well remembers that one of the favourite walks of his
schooldays was to some salterns, where the sea-water was let in at each ude
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and evaporated, leaving the salt behind. Ewvaporation being an important part
of the process, the price of salt not only depends on its supply and demand,
but also greatly on the price of fuel and on the cost of the iron pans, which
salt wears out very quickly. Fuel being more in demand, and brine con-
taining much more salt than sea-water, the extraction from the latter has
now been discontinued, at any rate at the favourite haunt above mentioned.
Salt, as referred to in detail elsewhere, has a considerable effect on the
Havour of bread, also on the speed of fermentation. At one time it used
to be described as the bridle of the steed yeast. It checks fermentation in
proportion to the quantity added, having a binding and preserving effect on
the flour. We know of a bag of yeast that was accidentally placed upon a
bar of salt for some hours, and the bread made from it was considerably

o, it 18 often

below the usual. In warm weather, or when sponges are long,

advantageovs to put about a third of the total salt in the sponge, the
remainder in the dough. In the long process, of quarter, sponge, and
dough, in Scotland it is customary to add the salt in the three stages.

In England the almost universal amount is 3 Ibs. to the sack
(280 Ibs.), which is normal in flavour: occasionally 2! Ibs. will be used,
and if less, the bread will be insipid. With new or soft flour 3! and
often 4 Ibs. is advisable, and this is the maximum usually ever heard of,
but in Scotland a most usual amount is 6 lbs. Some in Scotland
use as low as 44 lbs. when using half sponge and distillers’ yeast, and,
exceptionally, we know of g Ibs. to the sack, which is very excessive. Even
44 Ibs. can, according to other conditions, be usually distinctly tasted. In
small bread a normal amount in England is } oz to the quart (2} Ibs.)
of liquor, but in Scotland the general amount is ! oz. to the peund of
liquor, which is 5 ozs. to the gallon, or 5 lbs. to the sack. See also the
tabulated methods at end of book.
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YEAST

YEE‘\S'I‘, although sold and used in other forms, is to the twentieth-

century baker most familiar when in a compressed pasty mass.
This pasty mass is more wonderful than many understand, and is composed
of a conglomeration of countless and practically identical, yet for the most
part wholly botanically disconnected, globular discs, usually known as yeast
cells.  Each of these myriads of cells is an independent plant, the smallest
in the world known to the botanist, about 4000 of them placed end on end
being necessary to measure 1 inch. When separated from the others, each
cell can grow, under normal conditions of proper food and temperature,
rapidly in a characteristic manner and multply itsell extensively. Yeast
propagates its species usually by budding, but also in exceptional cases,
such as practically never occur during bread-making, by producing spores
within itself, known technically as the process of endogenous division. The
sugar cane is a good instance of a plant belonging to the endogenous division
which grows within or increases by internal layers. Even at the comparatively
high temperatures now adopted during bread-making the formation of spores
would take more than a day, and the starvation of the cells would have to
be excessive, therefore this method of growth, although interesting from many
standpoints, can be dismissed from serious consideration as far as the baker
is concerned.

In reference to budding, it will be noticed that if yeast cells, either
singly, or in the mass as usual, be placed or sown in a suitable medium as, for
instance, a little sugar and flour, and examined under a powerful micro-
scope, on one or more sides a swelling will soon appear. This becoming
larger, the cell breaks, and the new cell, or bud, for some time remains
attached to the old cell before separating itself and growing independently.
A commercial yeast that can be guaranteed as a pure species must thus be
produced from a single or isolated cell, and according to a calculation by
Pasteur, who watched two cells grow into eight in two hours, no less than
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16,000,000 can be produced in a day. The medium, or liquor, in which
the yeast thus grows will be found to have lost in weight, and to a larger
extent than the increase in the weight of the yeast, showing that the yeast
(all the fungi to which class yeast belongs do likewise, but to a less extent)
decomposes or destroys more food than it requires for its sustenance. The
solution, or wort, gets thinner, or attenuated, losing sweetness.  In addition
to loss in weight, heat, the monitor of all chemical changes, i1s produced,
gases are evolved, many of the constituents are broken up into their
respective elements, and the complex bodies are resolved into those of a
more simple character.  Without heat and suitable food these phenomena
could not healthily occur, but the yeast would shrivel and finally die. Its
vitality lasts for a long while, and, until actually starved, the yeast on
being mixed with a warm sugar solution, or a malt wort, together with a
little flour, and gently stirred occasionally, would be considerably revived
into a normal and healthy condition.

Yeast, although possessing some of the characteristics of the animal
kingdom, is now recognised universally as a plant. The globular cells
consist mainly of an outer coat or envelope of cellulose, and an inner slimy
liquid of protoplasm. The cellulose sac, although varying in thickness,
according to the age of the yeast, is continuous. Having, therefore, no
inlet or outlet, the yeast's food must be drawn through the interstices of the
cellulose, and thereby be in a dissolved condition. It is hard, according to
the popular idea of a plant, to realise that a picce of compressed yeast no
larger than one’s thumb nail should, by being composed of these countless
cells, contain hundreds of perfect plants, all independent of one another.
The cells of which the ordinary foliage plant is composed are, unlike yeast,
merely inter-dependent, that is, when separated they are unable to live.
Tht‘}', however, are so related to one another as to secrete an impm't:lt'll
substance known as chlorophyll, the green colouring matter of plants.  This
substance under the influence of light and heat breaks down the carbonic
acid gas contained in the air, and thereby obtains the carbon necessary for
the plant's structure.
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If a plant secretes no chlorophyll, it has no foliage, the foliage
alone ever containing chlorophyll, thereby the plant would be of very
simple construction. Thus we find yeast, although a plant, has no dis-
tinct root or shoot, the two being merged in one; neither does it, like
the orchids that were recently kept healthy while on passage from abroad
by being supplied with light from electric accumulators packed with
them, require light for its nutrition. Yeast, therefore, having no de-
velopment of root or of shoot, the root not being required by reason
of there being no shoot to sustain, lives on organic substances such
as sugars, starches, etc., actually in the process of decomposition, and
absorbs their organic constituents before the latter are completely
decomposed. It cannot feed directly on stable or cane sugar, or on
sound starch, these substances having first to be inverted to glucose or
grape sugar.

Of the two great classes of plants yeast belongs to the cryptogamia,
which are flowerless, and do not possess the sexual organs known as anthers
and ovules. This class has four subdivisions; the first, which is as far as
we shall go, consists of thallophytes, which contain no leaves, having root
and shoot merged, no vascular tissue, that is, pertaining to circulatory vessels,
but only cells.  These thallophytes, or simple plants, consist of (a) alga or
seaweeds, which contain that important substance chlorophyll ; (4) lichens,
which are formed by fungi weaving round seaweed ; and (¢) fungi, which
contain no chlorophyll, and to which section our commercial yeast belongs.
Fungi are divided, moreover, into five main groups ; veast, or saccharomyces,
belongs to the ninth section of the ascomycetes group. Of saccharomyces
there are only three really true species (1) cerevisiee, consisting of two
varieties, according to Hansen ; (2) pastorianus, consisting of three varieties ;
and (3) ellipsoideus, consisting of two varieties. Other so-called sac-
charomyces, such as conglomeratus, glutinis, exiguus, mycoderma, albicans,
etc., for reasons which we shall presently understand, are shown by Hansen
to be misnamed. Under certain conditions of growth and temperature these
species, in like manner as the top and bottom ferment varieties, can be made
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to resemble one another, but when again placed under the original conditions
will revert to their original character.

A perfect yeast food should essentially contain a correct proportion of
carbohydrate, preferably glucose (C.H,.0,) (prepared sugar) and maltose
(CsH.0y,), also proteids (containing nitrogen), which, before they can
nourish the yeast by percolating its cellulose, must be converted into a
sub-group known as peptones ; also should contain  phosphorus (P),
potassium (K), magnesium (Mg), calcium (Ca), and sulphur (S). which
all more or less can subsequently be extracted from the yeast ash. These
constituents of food make up the chemical composition of the veast in the
approximate proportions ol 47 per cent. carbon (C), 33 per cent. oxygen
(O), 10 per cent. nitrogen (N), 6 per cent. hydrogen (H), and 3 per cent.
ash. This ash, though small, by reason of containing many of the above-
mentioned mineral substances, is very important. Phosphorus, potassium,
and magnesium are herein combined with oxygen yielding fully go per cent.
phosphoric acid (P,0,) and potash (K.O), with about 6 per cent. magnesia
(MgO) and about 1 or 2 per cent. lime (CaO). Yeast cannot assimilate
free nitrogen or free carbon, but only when they are presented to it
suitably combined with oxygen, whereupon they are decomposed or split
up ; neither can it, as in the case of the chlorophyll-containing plants,
obtain its carbon from the COy, of the air. To the same extent that its
carbon for building up its structure is best derived from the sugars, so
is its nitrogen, or stamina, best derived from peptones, it being unable to
assimilate nitrogen in the tform of nitrates. The peptones are the only
class among proteids that are diffusible through the cellulose, and therefore
available for the yeast's nutrition.  Iron is not required for yeast growth;
moreover, the influence it has upon beer wort and boiling hops is not only
superfluous but injurious.  Some chemists say that beyond a trace [ it exists
in traces in some yeasts in the form of iron oxide (Fe,Oy)] it is even poisonous,

scientists reject any water supply containing iron.  As regards phosphates
(veast contains three or four times more of the potassium than of the
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magnesium phosphates), Salamon says a certain quantity of them is neces-
sary for healthy yeast growth, but that an excess strongly retards fermentation,
injures the yeast's vitality, and in every way does more harm than good.

Yeast cells, in addition to storing a certain amount of food in case of
need, also secrete soluble ferments known as invertin and zymase, which,
like the better known diastase, convert, when aided, starch into maltose and
dextrine, and sugar into glucose, laevulose, and dextrose. The amount of
zymase contained in yeast is very small, but sufficient for each cell if
necessary to convert more sugar than required, thereby always assuring its
sustenance as long as any carbohydrate remains. Besides producing
maltose (sugar) and dextrine (gum) these soluble ferments, zymase and
diastase, also convert the proteids into the necessary diffusible peptones ;
the dextrine is not directly assimilable, but is gradually converted or hydro-
lysed into maltose, thus providing of the latter in long fermentations a
continuous supply. Below the temperature of 140 degs. F. the respective
amounts of maltose and dextrine formed by inversion or hydrolysis remain
constant, the amount of maltose being 81 per cent., and of dextrine, therefore,
19 per cent; above this temperature, until 180 degs. F., when hydrolysis
ceases, dextrine increases its ratio, and affects the flavour accordingly.

In describing the various so-called varieties of yeast, it will be best to
commence with the compressed. All bakers' yeast belong to the same
family, as seen above, and differ from one another only in the same way as
human beings, namely, according to their training and environment.

The compressed yeasts of commerce, unless specified to the contrary,
are the products of distilleries. Some brewers compress their yeasts in
the same manner, but these varieties are always known as *‘ brewers' com-
pressed.”  Although we have distilleries in our own country, there being
126 in Scotland alone, many of the popular brands of distillers’ yeast reach
us from France, Germany, and Holland. The veast in question is, during
the manufacture of spirits, produced from malt and raw grain. The raw
grain, with due regard to variation in value, consists of barley, maize, rice,
and rye. The latter cereal enters largely into the composition of the best
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varieties, and thus it was, owing to a European shortage of 28,000,000
of quarters of rye alone — more than three times the whole of the
United Kingdom wheat crop—that these yeasts some little time ago
advanced in price. This mixture of raw grain is mashed for about three
hours, commencing at a temperature of about 130 degs. F., and gradually
increasing to about 20 degs. hotter. At the end of this period the total
amount of grain is increased by an addition of about 20 per cent. of malt.
The mashing is continued until all the starch (C;H,,O;) contained in the
grain is converted into maltose (C.H..O,) or sugar. The progress of the
change is ascertained by the adding of iodine, which stains starch blue and
yeast light brown. As soon as the starch conversion is complete, the mash
is cooled by means of refrigerators, and fermented by the addition of
previously made yeast. The object of the fermentation now set up is, in
the case of those factories that cater for bakers, to produce a healthy
and strong yeast as much as alcohol. For this purpose the wort must be
well and frequently wrated, since air, or rather its constituent oxygen, 1s
most essential to vigorous yveast growth. When the fermentation is most
active, the yeast is skimmed off the surface, conducted to sieves for the
removal of the husks, and to drain therefrom into cisterns to settle.  When
settled, the surface liquid is drawn off, and the remaining yeast sediment is
(occasionally mixed with starch), squeezed, drained, and pressed, and then
put into the bags ready for delivery, such as we receive it

There are, of course, variations in different distilleries in the same way
as there are variations in bread-making in different bakeries. In some
distilleries the preliminary stage known as the bub, corresponding, say, to
a baker's ferment, is dispensed with, and the yeast grown like an offhand
dough in one stage, it being in these cases contended that the yeast is
thereby improved, particularly in keeping qualities. In this preliminary
staze lactic acid is frequently placed and developed, so that an excess of it
should check the growth of this souring ferment afterwards, it being well
known that these foreign ferments cannot develop when surrounded by
their own products, in the same way that yeast cannot ferment healthily

e ——————
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when surrounded by an excess of alcohol. Other dilute acids, such as
sulphurie, have similar effect. The presence of oxygen or air is of the
greatest importance, and thus in many distilleries this is pumped in at the
bottom of the vat. Concerning this point, Pasteur says :—** To multiply in a
fermentable medium, quite out of contact with oxygen, the cells of yeasts
must be extremely young, full of life and health, and still under the influence
of the vital activity which they owe to the free oxygen which has served to
form them, and which they have perhaps stored up for a time. When older,
they reproduce themselves with much difficulty when deprived of air, and
gradually become more languid; and if they do multiply, it is in strange
and monstrous forms.” . Although aeration by pouring from tub to tub, and
also by fermenting in shallow vessels, has always been recognised in this
respect, the pumping in of air was not so essential when the alcohol or spirit
was of more importance than the yeast.

Yeast was at one time considered only as a bye-product, and not
turned to the same commercial account as now to replace the home-
made veasts of bakers; but now there is an enormous accumulation
of spirit in bond, and the distilleries seem to keep working to get
the yeast as much as anything, making it now almost a primary
product. The injection of this oxygen into the vat, which gives the
appearance of boiling, with practically nothing else but a little extra
nitrogenous matter, has enormously increased the production of yeast, and
the same can be done on a smaller scale with air in home yeast-brewing.
Whereas in the ordinary way every prmml of yeast sown would increase
itself commercially to about five timées, it s’ now found to increase to fully
twenty times,  In the same wzi}f..*spr:clft_l varieties’ of yeasts for bakers' use
will probably be in the near future r.e-:f:iring' more prominence, with special
reference to their products and action. Low yeast is slower in its action
than high yeast, and not so suitable for bakers, The great advantage of
distillery yeast as sent to market is its accurate and scientific preparation,
giving, in a concentrated form, a great amount of actual yeast in a healthy
and matured condition, whereby it will work very quickly, and turn out
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bread in the shortest possible time. Not only will it enable this speed to
be attained, such as cannot be so well provided by other commercial yeasts,
but also it will generally produce better results if this quick-working tendency
be encouraged. That is, although it will make good bread in small quantities
over a long period like other yeasts, it will make better, especially as re-
quired for the English trade, in larger quantities worked warmer over a
short period.

The wvigour of yeast per pound not only depends on its origin and
condition, but also on whether or not it contains such added marters
as starch. It has been contended that quantities of starch, say up to
ten per cent., are not a fraudulent adulteration, that l'ht.‘.'}-‘ are added for the
purpose of making the yeast keep better, that they do not interfere with the
amount of yeast cells or power in a given pound, because they merely take
the place of water. This is ingenious, and it may be said that even water
in a glass is to some extent like a pile of marbles, that is with vacant
spaces between its molecules, but there are compressed yeasts that are
starch free, and can be easily discovered by testing, and these are those
which should be purchased. If the yeast is dry and in good condition, as
some are without starch, it is in itsell evidence of careful manufacture and
delivery. If it is admitted to contain a little starch, the little has a knack of
getting large occasionally, and being not only dear at even sixpence per
pound, but also dangerous to stock, because an ounce sold over the counter
renders the seller, although he sells it as received, liable to prosecution and
costs. It is strange how so many people, when purchasing compressed
yeast, always ask for German, whereas the best-known brands are mostly
Dutch, French and Scotch, and it would be as well to remember that a
highly respectable firm was recently prosecuted and fined for selling, in
good faith, a class of china, known in the trade as Dresden, taking its name
in the same way according to the place in which it was originally made, but
which in this case had not come from that place. The law, as Bumble said,
may be “a hass,” but it is likewise very stubborn. The yeasts that origi-
nally came from Germany were not so well grown for the baker's purpose,

e
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or so well washed, and were altogether less vigorous than those of
to-day.

Brewers' yeast, although occasionally receiving extra attention and
being sold occasionally in a compressed state, is as a rule, when sold in the
liquid state or as “ thick,” unworthy of reliance for modern bread-making as
compared with its modern rivals. One unsatisfactory circumstance is that
in all liquid yeast one cannot so easily gauge how much actual yeast the liquid
contaimns, or its state of health and maturity. Some people attempt to get
over this by using even the liquid by the pound rather than by the measure,
because froth is sometimes awkward to gauge. The real reason for
brewers’ yeast, although once so largely used, having deteriorated, is the
comparatively little attention or consideration given to it, the chief object of
the brewer being to produce beer, which he does by using less malt and
more substitutes than formerly, and yeast, to be strong, can have nothing
better than malt. Where yeast from the brewery is urgently needed, the
brewer can give better quality than much of what he would consider was
all he cared to sell in the ordinary way, namely, he could give some of
that which he uses to start his own fermentations, or also some of that
which oozes out of the bung-holes of the barrels when fermentation is being
allowed to complete before finally corking. One rather curious feature
about English brewers' yeast is, that before the laws were quite recently
altered in Belgium, a large quantity was exported there as being the best
obtainable. Ale veast is better than stout in vigour and colour, and the
darkness of brewery yeast is due to impurities and other matters sold with it.

The bitterness caused by the hops can be minimised by the baker,
by adding bran, well stirring with extra water, allowing yeast to settle and
pouring away the top liquor. The yeast can also be treated with borax or
other alkaline substances for the same purpose. The borax, although
having considerable effect on soluble ferments, has very little on yeast.
The bitterness would not, of course, be so much noticed in longer pro-
cesses with smaller quantities of yeast as in short. DBrewers' yeast,
although occasionally, when compressed, possible in offhand doughs,
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should, as a rule, at least have a ferment, and also often a sponge as well as
a dough. It wants much more nursing than distillers’ yeast, and is not
nearly so safe in warm weather although slower working, and even when
made with plenty of malt is not worth the trouble and risk in spite of
alleged Havour, when the distillery brands can be obtained, which, however,
is not possible with some of our correspondents.

There are many ways of making patent yeasts, which term should include
all variations of flour-barm processes and home-made malt and hop yeasts,
and has quite lost, like so-called patent or best flour, any connection with the
Patent Office.  The one thing, in addition to the trouble, appliances and ex-
perience required for these yeasts, that made them unpopular and rendered
them less and less employed was their irregularity and weakness, and this was
due to the insufficient use of malt. This ingredient is, of course, somewhat
expensive when good, but to stint it, as was often done, is very false
economy. Too little malt and too much water was what crippled these
yeasts, in the same way as substitutes for malt in beer-brewing spoilt brewers’
yeast for bread-making purposes. Now that distillers’ yeast, owing to the
large accumulations of whisky, is becoming scarcer, and therefore dearer,
there is, in remote parts, some inguiry for home-made yeast, and the growing
of distillers” yeast in the bakehouse by means of malt, and this has par-
ticularly been the case from several correspondents in Africa, Australia and
elsewhere. The following process has been given to private correspondents,
and has received their expressed approval : Take & Ib. of best hops, boil in
copper vessel or stew-pan (avoid any rust on iron pot) for ten minutes (not
simmer for a long time, as sometimes done).  When thus boiled, empty
hops, with their boiling water, into a tub, making liquor up to ¢ gallons at 150
degs. . When at this heat stir in 81 1bs. to g Ibs. crushed malt.  Malt must
not be boiled with the hops, as is sometimes done.  Instead of getting
extra strength out of it by this means, the malt is weakened and some of its
effect destroyed, as its albuminoids are coagulated like the white of an egw,
which is the same substance, when at 180 degs. I'.  Having added malt, let
whole stand covered up for one and a hall to two hours. Then strain into
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shallow tub, well squeeze malt grains that remain in strainer, and well wash
and rinse them with another gallon of water, making whole wort up to
1o gallons.

If regularity is desired, the density of this wort must be tested, and
should :1]\1‘51}'1-‘. be the same: but if Iy_v variation in the malt, or in the com-
pleteness of its maﬁhing, it should be weaker or stronger, that is, of lower
or greater density (as shown by the hyvdrometer, which can be bought at
most instrument makers, or at some chemists and opticians), then the
quantity that is to be used subsequently must be varied. The best density
15 30 higher than water, and, as water on most instruments is put at 1000,
the density of the wort should be 1030, or about the same as good, pure
milk, which varies between 1027 and 1032. One secret of good, reliable
patent veast is just there, and sufficient malt must be added to get it.
There is more substance in some malt, weight for weight, than in others,
and all operators do not get the same out of it; therefore the result should
be judged by density, all other points, of course, being equal. When all
strained and in shallow tub, allow to cool to 75 degs. . or 8o degs. F. It s
essential that this cooling should be done rapidly, and refrigerators are
therefore used in big bakeries. Add } Ib. of salt and 1 quart of yeast from
previous brewing. Stand this in a room from 635 degs. F. to 70 degs. F.
Stir occasionally, or, better still, pour from one tub into another, so as to
get air into it for reasons as explained above, and it will be ready for
commencing bread-making stages in twenty-four to thirty hours.

Purity and strength of the quart of yeast added and the purity of sur-
rounding air and the tubs are, of course, important circumstances, but plenty
of malt, plenty of pure air, and a steady and cool temperature have great
effect. Take 5 pints, or 6 pints, of this yeast to each sack (280 Ibs.) of flour
for the ordinary bread-making process, which, of course, with this yeast, is
longer than with distillers’ yeast, owing to the latter being used in larger
quantities.  Brew at least twice a week.  In hot countries the following
guiding lines must have more emphasis : Malt strengthens, hops are antiseptic
and check disease ferments, salt preserves, and coolness of the setting tempera-
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ture keeps well in hand.  Brew as frequently as possible, and do not use it
beyond the fourth or fifth day after brewing in any case.  One pound of malt
to the gallon is all the better, although unusual, and even 11 Ibs. is not
wasted or really extravagant as some would seem to think. It must not,
however, be thought that malt is anything but a food, and the presence of
food does no good unless properly used, and does not, as some seem to
think, take the place of any of the yeast, unless more reproduction be
allowed.  Another good antiseptic is hydrofluoric acid, which checks
undesirable ferments or organisms but only very slightly affects yeast.

Respecting the quality of yeast the safest test for the baker is to
dissolve one's yeast, in the case of the compressed sorts, in exactly the
same accurate way each day, whereby almost unconsciously a reliable test
is afforded by which anything wrong can at once be detected. If one does
not wish to trouble to make a separate ferment by way of a test, there is
almost always a small batch of some fancy-bread or buns to be made.
The ferment for that should always be made with the same quality and
quantity of flour, the same amount and heat of water, the same amount of
sugar, etc., and put in the same bowl and position, etc., or a part of it dipped
out and put in a graduated jar. By this means the height to which it rose,
the rapidity of the rise and fall, could and should be carefully noted, together
with the result in batches in the bakery register that ought to be regularly
kept. This is most simple and the trouble not noticeable when once well
established. In laboratories, the power of the yeast is usually calculated
by the amount of the gas evolved. A small quantity of yeast, such as |}
oz., is set away in a bottle with sugar or other special yeast food, kept at
a regular temperature by special means, and then the gas collected in
specially arranged jars, and the whole more accurately done than the baker,
especially during a night's heavy order, could or would do. There are
several details, and in all these small tests of any sort, the author has
experienced that it is no good to write down or even explain methods
without standing over the learner and seeing him do the work, when
absolutely reliable results are desired.
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The author has kept one of these | ozs. of yeast going for three
weeks entirely on sugar, adding more sugar and shaking up as soon
as the gas diminished, whereupon activity was at once renewed, but
the time came when the yeast would no longer convert the sugar
into gas until the water was changed. Many such experiments afford
much information and practice with the microscope, with which in-
teresting differences in the yeast in various conditions and stages can be
noted. But here, again, a little knowledge is most dangerous concerning
commercial value of yeast, and the author well remembers that just about
twenty years ago he was doing a good deal of this microscopical work, and
thought he knew nearly all about it, but has been learning ever since. It
Is customary to refer to distillers’ yeast as being composed of oval cells and
brewers' of round, but it is impossible to tell the variety of yeast entirely by
shape as some kinds vary according to age and amount of fermentation,
and many samples have different characteristics under similar treatment.
Before testing in a ferment as described above, or by 1 oz yeast to half its
weight of sugar, and four times its weight of flour in forty times its weight
of water, much information can be obtained, in the case of compressed yeast
as most often used, by examining in the dry state.

When opening bag, the yeast must not be warm or sticky, should not smell
like cheese but have a pleasant, fruity or apple smell, and leave no acid twang
when tasting ; should break in the fingers with a clean fracture and with
a kind of click, not being on the one hand soft or clammy, and on the other
too dry or crumbly. The colour, in the case of distillers’, should be creamy
white, and in brewers’ is darker. It should be kept in a cool, dry place, and
in warm weather it would be as well to tear off the bags on arrival and
press yeast tightly into a stone jar, where it should keep well for a week.
We are frequently asked if it could be exported to such places as Tasmania
where the journey is six weeks, but althouch cases of exporting to Madeira
have come under the writer's notice as successful, it has been only at ex-
pensive rates in quick liners, and used principally in the expensive hotels ;
and although cases of keeping a month on the liners are not uncommon,
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such distant places as Australia can better make their own yeast. The
same may be said of Africa, where transport and distribution are yet
excessively expensive

The desiccated or specially dried yeast, or yeast mixed with starch
into yeast cakes as sold comparatively largely in America, is, in the writer's
experience, very feeble: it takes a lot of growing before getting much
activity for commercial batches. Desiccated yeast extract shows practically
no falling off of fermentative activity after being kept for twelve months in
a stoppered bottle. The addition of 1 per cent. of sodium chloride {common
salt) or ammonium chloride to yeast extract only slightly diminishes its
activity, but with 2 per cent. the effect is considerable; 1 per cent. of
sodium, ammonium, or magnesium sulphate or 1 per cent. of sodium nitrate
produces the same effect as 2 per cent. of sodium or magnesium chloride
The presence of 2 per cent. of calcium chloride totally prevents fermentation,
although the same amount of barium chloride is almost without influence.
Borax has a slightly less effect than common salt.  The largest and most
active portion of the yeast-extract is separated at a low pressure and is
opalescent ; further pressure separates a more transparent and less active
liquid. The extract contains appreciable quantities of silicic acid, has no
marked rotatory power, and can be filtered through a sandstone filter
without losing its power of fermenting sugar.  The filtrate from a ferment-
ing sugar solution was found to contain no zymase, but a small quantity of
invertin, showing that the former acts only within the yeast cell, but the
latter partly outside it. The hydrolysis of suzar by invertin is a reversible
change, and the enzyme has a slight synthietical action on invert-sugar.

When compressed yeast is kept in a warm and moist place, or when
it gets bruised or t]:lma_qef_], it is 51|_||t to start I'unm_-.ntin;_;' of its own ;!-r:curﬁ,
without being dissolved in the ordinary way in warm water and added
food. This action is usually known as softening or autofermentation and
liquefaction, and, as one of the terms implies, is a feeding on itsell.  In
the same way as wheat when sprouting or feeding on itself, by exposure
to too much warm moisture in the fields after cutting, affects the quality
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of the flour, so does the softening of yeast affect its strength and sometimes
produce a bitterness. Unless, however, a bad odour is emitted, slight damage
can often be compensated by increased quantity. The time required for the
liquefaction of pressed yeast is greatly diminished by rise of temperature,
whilst the rate of evolution of carbon dioxide is greatly increased. The
evolution of gas ceases as soon as the yeast becomes liquid and hence is
small at 50 degs. (122 degs. F.), owing to the rapid liquefaction of the
mass (one to one and a half hours), whilst the total volumes evolved at
39 degs. (102 degs. F.) and 26 degs. (79 degs. F.) do not differ greatly.
although the times required for liquefaction are, according to some ex-
periments by Messrs Harden and Rowland, five and fifty-three hours
respectively, At 14 degs. (57 degs. F.) the time required is sixteen days,
the rate of evolution being extremely slow, and the total volume evolved
about 75 per cent. of that produced at 26 degs. Alcohol is produced
simultaneously, the process being apparently a true alcoholic fermentation
of the glycogen of the cell. Microscopic examination shows that as the
evolution of gas proceeds the glycogen disappears and the vacuole of the
cell increases in size. Finally, the vacuolar contents are discharged and
the cell appears shrunken and irregular in outline, whilst the protoplasmic
contents are highly granular. In the presence of oxygen, a process of
oxidation accompanies the evolution of carbon dioxide, a considerable rise
of temperature being produced and the total volume of carbon dioxide
increased. When exposed to a continuous current of oxygen, a sample
of yeast was found to lose 26 per cent. of its carbon,

When yeast is dissolved and used in the ordinary way in commercial
bread-making, the best range of temperature is from 75 to 95 degs. F.,
and could be preferably put into a smaller compass by saying 8o to 85 degs.
The range of life could be put from 50 to 140 degs., but during bread-
making there would be practically no action at 1o degs. higher than the
minimum, and 10 degs. lower than the maximum would be as bad or
worse. The effect of the temperature depends on the duration of exposure
to it. Such extremes of cold and heat on the one hand paralyze, and on
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the other hand kill. It is, however, possible to revive yeast by gradual
warming and coaxing after it has touched freezing-point for a short time,
and cases have been known of gradual and dry heating up to 200 degs. for
short time with subsequent action.  Yeast will not stand being completely
frozen for purposes of transit like frozen meat, and when using extra hot
liquor for dough-making it is best to reduce the heat by first adding some
Aour before the yeast.

The quantity of yeast to be used per sack of 280 lbs. flour must depend
on the time and heat to be allowed for the bakehouse operations, and the
strength, character and condition of the yveast as above indicated. This will
also apply to the quantities of one class of yeast that should be substituted
for another, but it can often be taken that 1 Ib. of distillers’ compressed will
equal 3 or 4 pints of liquid brewers’ and 12 pints of patent or home-made.
Inasmuch as a really pure and distinet culture can only be guaranteed if
produced from a single cell, and a pound of yeast is only a reproduction of
that single cell by a matter of time, in the same way that the present
millions of people in the world have sprung from Adam and Eve, a sack of
Hour can therefore be aerated by any quantity.  In fact it can be aerated
by yeast without adding any in the ordinary way, because there is always
some falling from the air, as is well known in certain so-called spontaneous
processes of bread-making as will presently be considered under the heading
of barm, and also amongst the colonial methods, as tabulated in Section VII.
[n actual practice we have found good loaves produced by adding from
4 ozs. up to 5 lbs. per sack, and as dealt with under flavour they will no
more taste of yeast in the latter than the former. Whatever may be said
about yeast not being able to reproduce itself in a stiff sponge or dough, it
is a |1rz'u:ti::a] fact that the less added the I:Jn;_:q:r must be the time allowed
for maturity.  We once summed up the position by saying 12 ozs. of distillers’
yeast to the sack would make a good leaf, half the amount could, but double
was better for daily work and treble for exhibition or small batches.

In batches of much less size, it will usually be found that the proportion
per sack must be nearly doubled, because there is less comfort as rezards heat

H
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retaining and also usually more surface, in proportion, for allowing gas to
escape.  Although we have always found the above relative proportions safe,
which however must as explained vary according to conditions, we have just
thought of consulting the opinions of others, and see Gribbin says the usual
quantity per sack is a quart of liquid brewers' with ferment, spongze and dough,
and also possible with sponge and dough, and that this would equal 1 Ib. of
distillers’, also that 1 Ib. of compressed brewers’ per sack would be about right.
Kirkland says 6 ozs. distillers” will equal 8 ozs. brewers' compressed, de-
pending on when added, and that the flavour can be obtained by adding the
malt without the hops. Vine says 1 pint of patent to the bushel in a potato
terment. The whole question, however, must be settled according to
individual circumstances and requirements. If it were otherwise the
writer would not have, with traders throughout the empire;, such an
enormous and increasing correspondence, which, even with most complete
and systematic classification and with increasing amount of assistance, is at
times very exacting, every reply being of the fullest and most exhaustive
character.

Virgin barm and Parisian barm, of all the popular Scotch ones,
are the two leading types. The only difference between these two is that
Virgin barm is set without yeast or barm (this is the typical and old
custom, but now very often it is stored with old barm), therefore is allowed
to start fermenting entirely of its own accord, whereas Parisian is stored or
started with barm left over from a previous brewing.

For the former take 10 lbs. malt, mash it ninety minutes in 3 gallons
(30 lbs.) water at 160 degs. F.; infuse 3 ozs. hops for a litile time with
i gallon boiling water, then strain both these infusions. Wash the draining
malt grains with another gallon water just under boiling. Mix in 4o Ibs.
flour ; scald this mixture with 7 gallons boiling water, adding it in instal-
ments of two, three, and two, and stirring sharply between each. Leave
this tub of barm uncovered for twenty hours, then well ®rate by turning
it out into another tub, when at an average temperature for the year of
about 8o degs. F. add 3 ozs. salt, 10 ozs. sugar, and little flour; stir
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occasionally. It is best used on fourth or fifth day after brewing, and
should be stirred every twelve or twenty-four hours while thus slowly
fermenting. For Parisian, instead of adding the above salt and sugar,
add 1 to 1} gallons, according to time of year, of old barm about two
days after brewing, and when the temperature of the barm is 8o degs. as
above. Active fermentation will be over in rather less than a day; tub
should then be moved to a cooler place and not used until after barm
has dropped some time. The “spontaneous”™ Virgin barm, owing to
the surrounding conditions considerably affecting the time at which the
process would start and the rate at which it would ferment when started,
has lost favour. The Virgin barm is now either stored with old barm
instead of being allowed to wait until starting spontancously, and thus
may be said to resemble Parisian barm, or else the Parisian as described
by us above is employed. Some bakers have discarded malt and hops
in their barms, and use flour and sugar solely ; about two-thirds of the
flour would be scalded and the other third raw,

Many other details, which will be found in the list of Scotch methods
of bread-making given near the end of this book, have been furnished
in various letters from our Scotch correspondents in the ordinary course
of consultation. In his early days the author confined himself to a personal
acquaintance with merely the English methods, and when first proceeding to
closely study the highly interesting and instructive Scotch methods, he was
much indebted to conversation and correspondence with Mr W. A, Thoms,
of Alyth, who at that time was able to take an active interest in such
matters. The Edinburgh lectures of some ten years ago, and those of
Mr A, Kirkland, of Irvine, have also been a valuable contribution to this
branch of the subject, which, although chiefly of local importance con-
cerning details, is also, as referred to in the chapter on methods of
ﬁ:rmf:tltill‘.irm, of Ef_}l'l!-;i{]l,_:l‘.ill‘]]}-‘ wider i]f'l‘ll_ll‘_]l‘t..';!,l'll:l‘;‘, with respect 1o the under-
lying principles involved. Mr John Kirkland, who hails from Scotland,
but is now a very near residential neighbour and acquaintance of the
writer's, does Scotland an honour by the way in which he discharges
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his duties as head teacher at the National School of Bakery, and in re-
ferring to the subject of Parisian barm, says: The essential thing about
it is, that it consists of scalded flour, mixed with a strong decoction of
malt. It is not usual to use any hops. For a small quantity 2 lbs. of
malt may be mashed with 2 quarts of water at 165-170 degs. F., and this
allowed to stand for about three hours. The liquor is then thoroughly
squeezed from the grains into a small tub, and about 8 lbs. comparatively
soft flour made into a thick, tough batter with this liquor. The water
for scalding (about 2 gallons) is then kept boiling, and is poured on to
this batter, 2 quarts at a time, a man standing by with a long pole and
vigorously stirring all the time the water is being poured on. This liquor
is then kept in an open tub till the following day, when it will have
thinned very much, owing to the diastasic action of the malt on the burst
starch of the flour. When the liquor is cooled down to about 8o degs.,
it is stored or stocked with about a quart of barm from a previous day's
making. In about twenty hours from time of storing this barm will be
ready for use. It is generally used for making half or quarter sponges,
but it will serve equally well to make straight dough. About § a gallon
of this barm may be used to make a quarter or half sponge to stand twelve
or thirteen hours. If a quarter sponge, then it has to be made into a batter
sponge in the morning with all the remainder of the water required to make
dough, except about a gallon required to rinse out the tub. This batter
sponge will stand from one to one and a hall hours, until it is just about
to turn, when it is tipped into the trough or machine, and made into dough.
If a half sponge had been made, this batter sponge stage would be left out.
Those two methods of making and using Parisian barm are the common
methods followed in Scotland.  ** Parisian” barm is not now much used
anywhere else.

If the so-called compound barm is desired, one should boil 10 pints
(Scotch) of water and add 2 ozs. of hops; cover up and allow the liquor
to cool down to 170 degs. Now throw in from 12 ozs., for summer, to
t 1b. for winter, of malt to each pint of water. Stir all round thoroughly,




SELF-RAISING FLOUR O1

and cover up once more for four to six hours, so that it may mash. Now
pass the whole over the strainer, so as to take out the malt, and let it
cool down to storing heat, namely, 86 degs. in winter, or about 8o degs.
in summer. Put in } a pint of old barm and 4 ozs. salt, mixing all well
together ; cover up and let it work. It will soon be all covered over with
little bells of a greenish colour, and make a hissing noise; but it will be
quite clear and placid in about twenty-four hours after storing, when it
is ready for use. When dropping last time it is a healthy sign when
covered with clear bells, when in good mature condition the small, clear
bells should be only round sides and not in the centre. If going too
fast add another time less store or have lower heat. In cold weather
it is better to increase the barm rather than the heat very much.

A good range of temperature for barms in different seasons is 75 to
go degs. F., and they should be made three times a week or not be more
than three days old, having taken about two days to get ready.

SELF-RAISING FLOUR

LTHOUGH good flour has a certain amount of natural expansion
when mixed with nothing but water and baked, it is said to be * sell-
raising " when mixed with certain acids and carbonates in such a way as to
react on one another, producing gas in sufficient quantity to render any
goods, properly made therefrom, well raised and light.

The acids and carbonates, or chemicals, added to the goods should
neutralise one another, or be in such proportion as to neutralise other acids,
already in the goods, as, for instance, sour milk, so as to leave no residue
injurious to health or flavour. Most of them have action on one another,
disengaging gas immediately water is added, but not before ; it is therefore
necessary to keep them, when mixed before using, in a dry place, and mix
them with good dry flour. If kept in a concentrated form, so as to be added




62 THE BOOK OF BREAD

in varying amounts to different classes of goods as required, it is best to mix
with a little dry rice flour or ground rice, or other dry or dried starch. Owing
to this immediate action on adding moisture, the gas evolved must not be
allowed long enough to escape while the goods are being made, because,
although it is the same gas as evolved by yeast, no more can be produced
without adding fresh chemicals, not being produced naturally and gradually
as by fermentation.

Some chemicals as, for instance, tartaric acid, give off gas not only in
larger quantities but also much quicker than others as, for instance, cream of
tartar, Others, such as bicarbonate of ammonia, commaonly called volatile
or vol, give off their gas only by the action of heat, that is, when in the oven
and not when being mixed with the milk or water. Some goods such, for
instance, as so-called ** soda scones,” or soda cakes, can be raised by the addi-
tion of a carbonate or base without any added acid, the gas being produced
by the action of bicarbonate of soda on the acid of the buttermilk or sour
milk. In such cases oftentimes, however, there is not enough acid to neutralise
all the soda, and when the latter i1s in excess there is a strong and unpleasant
flavour, which would be counteracted by a little cream of tartar. There is also
often an unpleasant smell and flavour when volatile is used, which, however,
has the advantage of being able to raise goods without other additions, leaves
no solid residue, and is cheaper than many @rators. Volatile is handy for very
small goods, and also for putting into flour for supplying to housewives,
because by doing its work only when in the ‘oven, its power cannot be lost
by careless handling during the making of the goods, and also makes them
break open in the centre with a nice-looking cauliflower top. Although
cream of tartar is the most expensive of the acids generally used, there is
nothing more satisfactory, in conjunction with half its weight of bicarbonate
of soda, for the generality of purposes. If cheaper wrating agents, or any
of the numerous substitutes are used, it is also best to have a portion of this
mixture as a base to save accidents. There are different prices for different
degrees of refinement in cream of tartar in a similar way as there are for
flour, and its purity can be easily tested by adding, say, half a teaspoonful to
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a glass of boiling water, whereupon there should be no cloudiness. An
ounce of bicarbonate of soda is supposed to give off about 10 pints of gas,
and magnesia, although more aperient, is not so strong. Tartaric acid is
really about three to four times as strong as cream of tartar, but by its working
more gas would usually be lost, and in practice it would be safer to take
it as only twice as powerful. It is often added for cheapness, and although,
like volatile, handy for breaking open some goods, it will be too powerful
and quick in many instances, and should only be used in small proportions.

It is no economy, when making for one's own use, to stint the quantity or
quality of the chemicals, or weaken or cheapen, as done in some cases when
supplying to housewives, by adding 1 or 2 Ibs. of salt per sack, or other sub-
stances, but it is best to make rather strong, so as to serve for the various goods
required. Small things want more than large, and scones more than cakes. The
quantities of chemicals added vary largely. One recipe of 8 lbs. of cream of
tartar, and 4 Ibs. of bicarbonate of soda to the sack of 280 1bs. of flour would,
within personal experience, be found successful ; another would be 6 lbs, of
cream to 3 Ibs. of soda for same flour ; another would be 21 lbs. of cream, 1 Ib.
of tartaric, and 2 lbs. of soda to same quantity of flour ; another would be 4 ozs,
of cream, 2 ozs. of soda to 8 Ibs. of flour ; another might be 15 Ibs. of flour, 4 ozs,
of sodium carbonate, 2 ozs. of eream of tartar, 2 ozs. of tartaric acid ; another
be 14 lbs. of flour, 1 oz. of tartaric acid, 1 oz of cream of tartar, ! an oz. of
volatile (ammonium), 2 ozs. of sodium carbonate, with or without about 2 ozs.
of fine starch. The chemicals must, of course, be powdered and sifted before
adding to four, or else the whole be sifted together afterwards. When
mixed, they should be kept air-tight, and for own use should be prepared
about once a week,  Another suitable recipe would be 36 Ibs. of Hour (if a
soft or damp flour, 4 lbs. of ground rice could be added with advantage ;
there 1s, however, of course, no wuseful gluten in rice, therefore less
strength than in flour), 1} lbs. of cream of tartar, § of a Ib. of carbonate
of soda.

When these and other wrating agents are sold in a small and concen-
trated compass, for the purpose of mixing with the four afterwards when
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about to be used, they are called baking powders, and as such are referred

to below under the heading of alum.

ALUM AND BAKING POWDERS

"T"HE use of this substance in bread is now so seldom heard of that it

might have been left out of consideration, except that one does
occasionally hear of one or two cases per annum amongst the many
thousands of bakers. Also that there are certain baking powders and
self-raising flours that contain it, and also some substances that appear to
do so, by reason of giving a similar chemical reaction to the well-known
one characteristic of alum. The determination of alum in flour or bread is
at all times a very difficult and delicate operation, so delicate in fact that
certain cases are recorded where the county analyst had certified the flour
to contain alum, but the manufacturer, well knowing that he had added
none, demanded an independent analysis, and the government authorities
certified the substance as perfectly pure, and he was accordingly acquitted.
It is now practically never found in flour as supplied by the miller, because
the latter would get no advantage from it whatever, and the need of it by
reason of its properties, which we shall explain, is now past so far as the baker
of bread is concerned. It is now illegal to add it to flour, bread, or baking
powder, although until recently the latter was exempted as not being an
article of food, according to the Act.

Alum is a compound of alumina, potash, and sulphuric acid, being
thereby a strong astringent ; its effect during fermentation is to toughen the
gluten, retard its decomposition, and check rapid inverting of the starch. Itis
this astringency that is objected to by some doctors, because in the same way
as it hinders decomposition of the flour during fermentation so does it retard
the digestion in the body, and have other effects, such as constipation. This
cifect in fermentation was very useful in the days when we were confined to




1SAIS oML MmIHS OL JAHAYVHOIOLOHL )

AVOT AGRNYD HST'ITONEA FZIdd V







ALUM AND BAKING POWDERS 05

the wheat from our own country in bad and wet seasons, because it prevented
too much change taking place in already badly conditioned flour, which
change would have caused a dark and close loal. It was undoubtedly a great
help when using sprouted wheat, which had to be used when there was
nothing else, but with smaller crops, and improved methods, there is less
damaged wheat than formerly, and, moreover, owing to importation there
is less need to use even what there is.

With badly conditioned flour, alum has the effect then of making the loaf
hold more water, and also producing it whiter and bolder. The recognised
method for its detection in flour is to take 5 grams of freshly cut chips of
logwood and shake up with 100 c.c. methylated spirit, then mix 10 grams of
Aour with the same weight of water and 1 c.c. of recently made tincture of
logwood and 1 c.c. of concentrated solution of ammonium carbonate.  Pure
flour will have a slight pinkish tint fading to dirty brown, afterwards lavender
or dark blue, and if dried in oven the blue colour remains constant.  With
bread one can take 5 c.c. of tincture of logwood and 5 cc. ammonium
carbonate dilute to 100 c.c., immediately pour it over 10 grams of bread,
stand five minutes and drain; if pure the bread has a light red tint, then
buff or light brown, the colours being the more intense of course the
larger the quantity of alum, and also being accentuated when dry.

[t has sometimes been found that bread gave the reaction and coloration
characteristic of alum although the flour from which it was made gave no
such reaction, the reaction being due to the sourness of the bread, and the
presence of phosphate of alumina that exists in combination with gluten,
and is soluble by acetic acid.  Flour naturally contains this alumina, but the
reaction with logwood is very slight, unless the alumina be dissolved by acetic
acid being added. In the case of bread, especially when sour by prolonged
fermentation, acetic acid will be produced by fermentation, and the reaction
characteristic of adulteration by alum can sometimes be found when fermen-
tation has thus been allowed to proceed to sourness, whereas it cannot be
found in a piece of the same dough tested when fermentation commenced,

Baking powders also give the blue colour characteristic of the addition
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of alum when there is none present. A solution of tartaric acid gives it,
although tartaric acid the same as cream of tartar and sodic bicarbonate
give no coloration in the dry state. This blue colour characteristic of alum
is produced by iron, lead, copper, and zinc, and there is strong evidence that
when the coloration characteristic of alum is given with baking powders that
contain none, that it is due to the small quantities of lead and iron that are
present in the ingredients used to produce baking powder, and of course in
the same way with self-raising flour.  Small quantities and traces give purple,
and larger quantities give the blue. At Nottingham there was a conviction
for adding 10 grains to the pound, and the reaction in bread has been known
to be given by natural causes, and not by fraudulent adulteration, to the
extent of representing about 650 grains to the sack. It will therefare be seen
how intricate the whole subject is, and how, particularly in this respect, a
“little knowledge is a dangerous thing,” and also how curious are the changes
that time brings about, whereby alum, which was formerly known as * ground
hard,” is now practically never used in bread, but has given place to a sub-
stance almost precisely opposite in its chief effect, namely, Malt Extract, as

composed In most cases.

HOPS, LIME ANDOTHER ANTISEFPTICS

%f‘\' antiseptic is any substance that preserves from, or resists changes
- leading to, putrefaction or decay. There are several antiseptics
of interest to the baker, amongst them being the common salt or sodium
chloride (NaCl), salicylic acid, the tannin contained in hops, and borax.
Salt and alum have been fully treated under distinctive headingﬁ_ Borax
is a compound of boracic acid (B,0,) (a compound of boron and oxygen)
and soda ; boric acid (H,BO,) (boracic acid l:':]"_'g.'ﬁ'i::ll!'i containing H,B.O, +
2H.O, made by adding sulphuric acid (H,50,) o a hot concentrated
solution of borax). Borax is not soluble in water, but boracic acid is
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slightly, and turns blue litmus paper red, and yellow turmeric paper brown.
Hops are always used, chiefly because of this presence of tannin, and tannin
is used occasionally in white wines when showing signs of viscous or ropy
disease. A solution of tannin can kill in two hours some bacteria that can
live ten days in a solution of strychnine that would kill a man.

These antiseptics, like ordinary salt, slightly retard the action of yeast as
well as that of the disease germs, although the action on the latter is immensely
greater. After a recent inquiry conducted by a Government Departmental
Committee, it was recommended that salicylic acid be permitted only to the
extent of 1 grain (there are 480 grains to an oz. and 3760 grains to a 1b.)
in a pint of liquid or 1 grain in a pound of solid food. Also that the only
preservative which it shall be lawful to use in cream be boric acid, or mixtures
of boric acid and borax, and in amount not exceeding .25 per cent,
expressed as boric acid.  The amount of such preservative to be notified by a
label on the vessel.  Also recommended that the only preservative permitted
to be used in butter and margarine be boric acid, or mixtures of boric acid
and borax, to be used in proportions not exceeding 0.5 per cent. expressed
as boric acid.  Also recommended that in the case of all dietetic preparations
intended for the use of invalids or infants, chemical preservatives of all kinds
be prohibited. Another admitted fact is that 5 to 10 grains per day is as
much as an adult should take of boric acid, It was recently demonstrated
that 5-grain doses of boric acid taken every four hours was sending a man
to his coffin.

Well now, it is well known that boric acid, being more tasteless than
salt, is frequently put into milk in hot weather, and there was recently
a case where a man was fined for putting an excess into his water-
cress; and we know the exact quantity that a certain large firm of cake
makers put into their cakes, saying, that they have found that amount the
best thing possible for preventing ropy cake, and we know of many other
goods in which it is used. Therefore, when so small a quantity per day is the
only safe amount, and it does not take very many pinches of the fingers to
make up an oz, where people do not understand what they are doing, is it
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not then a very dangerous tool that might cut both ways? If recommended
therefore here, as some have suggested it to us, without studying the matter
or without expert advice on all the circumstances, would it not stand some
chance of bringing disrepute on the baking trade, the same as the arsenic
in the impure acid, that made the glucose for the brewers, brought on the
brewing trade when an overdose poisoned Liverpool? The brewing trade
is strong, and strongly represented everywhere, and it is not so fashionable
for it to be attacked in the papers even when it does do wrong, as it is for
bakers to be attacked for adding things such as alum and borax that many
in the trade have never seen. The antidote of small pox is cow pox or
vaccination ; as to whether it is wise to wilfully submit oneself to a mild form
of disease in order to minimise the chance of catching a worse one, is a point
on which there is much controversy. The writer has had very little effect
from vaccination, but some people not only get very bad arms but seem
quite upset and invalided in themselves. The moral of the above is obvious.
Borates hold a large quantity of water of crystallisation, and therefore swell
up when heated ; it is largely to this effect that cockroaches are killed by
borax, which soon diminishes them. Owing to the recent prohibition of
adding boric acid to foods in some districts on the continent, many experiments
have been made, and it was found that, although about half of the quantity
taken was expelled from the body within about twelve hours, the remainder
disappeared but slowly, traces being found in the urine up to eight days
afterwards, and that it retarded digestion, similar to alum, and was liable to
set up irritation in the intestines.

Lime may be mentioned as an antiseptic in more than one form. It
will preserve eggs by stopping the pores of the shell.  Bisulphite of lime is
a good solution to sprinkle on the troughs; it can be swished with a brush
well into the corners, and has no ill-effect; it does not require removing
afterwards ; it is not like plastering with slaked linve, it is a thin liquid, and
is further considered under the heading of troughs. Carbonate of lime was
at one time used in bread in some parts of Scotland, and we have had
personal experience with it in other districts. It was the foundation of
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a special process of bread-making that was not long ago pushed somewhat
extensively and favourably received, particularly in Scotland, the land of the
inventor. We were reminded of this the other day by turning over some
pages of a trade journal and seeing an inquiry concerning carbonate of lime,
and the reply was that the substance was not known for bread-making use,
and that probably carbonate of soda was meant. It is astringent like alum,
and has a similar effect as rezards checking diastasis, or changes produced by
certain malt extracts, but it is not in usual quantities injurious to health like
alum. It is found beneficial with soft and unsound flours, and for minimising
some of the effects and tendencies of flour made from the sprouted or growy
wheats of a wet season, or newly ground flour from sticky wheats. It must
be interesting to note that, although of the opposite character to the more
usual kind of malt extracts sold, it, by being astringent, makes the soft flour
hold more water, thereby increasing yield of bread. It is used in bread in
the form of clear lime water, the same as that which turns milky when
breathed into, or mixed with the impurities of the air, as discussed under
ventilation. It can be purchased at any chemist’s or made on a commercial
scale as follows :—

If wanting liquor for five or six sacks of flour, have a tank containing
about 50 or 60 gallons of pure clean water. Into this put 1 b, of recently
burned quicklime, and stir thoroughly. The water, according to the pro-
portion it already naturally contains, will only heold in suspension about
9 or 1o ozs. per 50 gallons, and when, in an hour or two, the remainder
has settled to the bottom, the clear water on top may be run off by a tap
or by a syphon tube, which should not be low enouch to disturb the
sediment. Not more than 7 gallons per sack—that is, about half the total
liquor required per sack—of the lime water thus made should be used.  The
above is the best way of preparing this lime water where the convenience
exists, because by such means one will get in the bread no excess, nor any
undissolved lumps or impurities, as all such would sink to the bottom of the
tank. A careful man could, however, for every sack of bread required,
take the same proportion of lime as given above (maximum, 1} ozs. per
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sack), dissolve in a bucketful of water, and empty it all into the trough,
except any residue that settled immediately after stirring up. It would,
however, be much safer and better to put 2 ozs. into 10 gallons of water,
and draw off 7 gallons of it for the sack (6 bushels) of bread. The lime
unites with the gas of the air or the gas of the yeast, and results in chalk
or calclum carbonate (CaCQ),), which, however, in these quantities is not
njurious.  All water contains small quantities of this chalk or caleium
carbonate, and its presence makes water what is known as “ temporarily
hard.” This temporary hardness is destroyed by boiling, since that we find
our boilers and kettles furred by a deposit of this carbonate, which the
boiling has precipitated. The lime water prepared as above must not then
be boiled. It has just occurred to us that, some few years ago, a friend of
ours spoilt a batch by adding lime. He overheard the writer casually refer
to it, and straightway, without further thought, commenced its use. The
failure consisted in the fact that he had added a great excess, stirred it up,
and used all. instead of decanting merely the clear liquid without sediment ;
but even this could have been no worse than the plaster of Paris which,
according to the papers, has recently been added to French flour.

There are also many other antiseptics, of which, merely, a few need
here be mentioned.  Hydrofluoric acid, (and the fluorines) in small quantities
arrests the action of lactic and other foreign germs, but, like hnps, only
slightly retards the yeast or alcoholic fermentation. It is used largely by
brewers, and could also be added when making patent or home-made yeast.
Alcohol is an antiseptic, and so is vinegar. Carbolic acid is a strong and
familiar antiseptic, but its fumes are not nice in a bakery, and are liable to
be absorbed by such ready absorbers as flour and bread. We had almost
forgotten to mention that salicylic acid is often used in fruit juices and jams
to retard any undesirable fermentation starting, and that 2 ozs. dissolved in
alcohol are usually added to 25 gallons of juice, or 4o grains to the gallon ;
its effect on the human system is injuriously :lr:pi‘cs:&im:. Other powerful
germ destroyers are, essential oil of bitter almonds, mint, eucalyptus,
turpentine, and camphor, varying in strength in the order named, even the
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camphor killing more than half of the organisms in contact, and the first
being particularly strong. The best thing to keep flies and wasps away from
goods, instead of muslin covers, is to have a few drops of some eucalyptus
oil, the same as recommended for influenza, on a piece of wool in a dish, or
else a spray of essence of lavender.




SECTION 11

THE GOOD ANDEFATLTY PN
OEEASE GV AR

“ Not sowing hedgerow texts and passing by,
Nor dealing goodly counsel from a height
That makes the lowest hate it, but a voice
Of comfort and an open hand of help.”
Texnxvsox's Avimer's Field.

FLAVOUR

TLAVOUR can be defined as the quality of a substance which pleasantly
afiects the taste or smell.  In speaking, however, of the flavour of a
loaf of bread, one must consider something more than mere taste, such as
can be conveyed by a condiment. One can hardly consider flavour, apart
from the freshness and moistness, and the * pleasantness” and relish ex-
perienced during eating, and the ease with which it is masticated, or conduces
to digestion.  Further, when receiving bread at various times from almost
all parts of the world, one has considerable difficulty in judging the flavour,
because of the various characteristics that are liked or disliked according to
the district.

Taking two extreme types, namely, the long quarter sponge system of
Scotland, and the short off-hand doughs that are now becoming so popular.
A Scotchman frequently says, and undoubtedly believes, that there is no
bread in the world so sweet, as that made from his, excessively long, process
by Parisian Barm, but when making such a statement he cannot possibly
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have tasted bread from such a process as the four hours’ system. Con-
sumers, however, who are accustomed to the short process never fail to at
once say, that the long process loaf, which a Scotchman calls sweet, is
undoubtedly sour. It is quite obvious that with the long process, there must
be some acid produced, and very much more than in a short one ; acid cannot
possibly be sweet and will be liked or disliked according to the taste acquired
for it, a person who has become accustomed to acids not liking similar foods
without. Local customs and individual tastes, even of different people in
the same district, are such itl'llu:-rmnt factors that one often feels it would be
safer when judging a loafl of bread to entirely ignore the flavour, yet the
difficulty is that Havour is unquestionably a most important element of a loaf,
and as essential as the wheels to a coach.

In order to taste the flavour of dough it is necessary for it to be baked,
but much information can be acquired concerning the flavour of flour before
being made into dough.  The aroma of flour is volatile and can to some extent
be criticised when the latter is in its natural state.  When heated, by even
holding in the hand, the aroma or smell evaporates very much more quickly,
giving more indication of what it would be when baked. Stll more informa-
tion can be obtained by taking a series of flours, some with which one has
already been acquainted in the baked loaf, placing them in cups or glasses,
pouring on them hot water, stirring and smelling immediately.  Any oldness
or characteristic will thus be immed i{lt{_"]}‘ and rapidl}' :3'] Ven l.:l-f, and con t-‘t:}'{'_'ml
to the senses, and can be aceurately gauged by means of the known samples.

When examining a loafl much information concerning flavour can be
ascertained by observing the physical signs denoting changes or added
ingredients such as discussed elsewhere.  Much information can also
be obtained by the smell even without tasting, but it is always safest
in a critical test, although not possible when judging several hundreds of
loaves at the exhibitions, to eat two or three pieces in order to neutralize
any conflicting flavours that there might be in the mouth. Then proceed
to carefully chew a piece, moving it about with the tongue and getting it on
to the palate, noting carefully the readiness with which it breaks up in the

K
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mouth. and the series of sensations that will be experienced during gradual
swallowing ; and carefully note the final taste as the piece is disappearing,
and the after taste.  Anyone noting the different sensations, thinking them
out while eating, will, if unaccustomed to doing so, be surprised at the
variations that are experienced, which will be unnoticed when eating in the
ordinary way without closely studying. The differences in the sweetness
and in the effort of chewing, and of the roughness or smoothness, the ten-
dency for the mass to divide itself, or cling into a ball, rankness or otherwise
will be found to be very great; and after a little practice one will be able to
accurately judge a large number of loaves almost by instinet, and without
the same close application.

The differences and !Jt:tllliariticﬁ of the individual tastes of persons
are undoubtedly the sheet anchor of a family business, and the salvation
of the small trader in close contact with his customer, as against the
wholesale trader who must have more uniformity and neutrality for a large
number of customers with whom he is not in contact, the intermediate
party, the orocer, usually buying by the eye and not by the palate
The Havour of bread must depend on the degree of fermentation, on
the quality of the flour, on the condition of the latter, and whether or
no it has become contaminated accidentally, and on the amount and char-
acter of added substances. As a rule the conditions that tend to produce
a high percentage of gluten during the growing of the wheat act against
flavour. The conditions, however, that tend to a high percentage of gluten
usually result in a better maturity of the flour, and the more matured the
flour is, the less its flavour will deteriorate on keeping.

The best flavoured tlour, all other things equal, is the one that is freshest
milled. Flour becomes stale and loses its flavour quicker than those who
have not looked into the subject would eredit.  We recently tested this matter
more by accident than by anything else, having before thoroughly done so
personally, by two parcels of the same brand of flour that had arrived at an
interval of about nine months. We gave out portions of them for domestic
purposes, merely asking for the two to be used separately, and for any
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characteristics to be noted. They were exactly the same make of Hour,
but we were told that one worked much drier, took more water to mix
it, and that the children, who had no intimation that they were being
experimented upon, immediately expressed their dislike to the flavour of
some of the goods made. The older sample, which was nearly twelve
months old, was more pronounced in flavour than the one nine months
younger, although both were sound, and had been properly kept. If
distinctly noticeable as nasty at twelve months, it must have lost its fresh
aroma long before. It is not everyone who has a critical palate, and some
flours keep better than others, and well that it is so, when sometimes {lour
used must be about twelve months old, especially when it has been a long
time—perhaps all the winter—coming, and then rests for good periods in
granary and bakery over here.

The way to see the important effect of fermentation on flavour is to com
pare a loaf raised naturally by the gas produced by yeast with the loafl that
is raised by gas, which is prepared outside and then pumped in, as in some
systems, or with a loaf that is raised by adding chemicals. The extent of the
fermentation, rather than its rapidity, will be the ruling factor in the various
differences that there will be between these two extremes, The presence
of acid and change, as developed during fermentation, will strike the palate,
and give the sensation known as flavour, in proportion as it is concealed or
otherwise by other substances. For instance, salt not only has effect on
Havour by steadying fermentation, but has a flavour of its own, which,
according to the amount added, makes itself apparent, or hides, or counteracts
other effects.  If added in normal quantities, which in the South of England
would be about 3 Ibs. per sack, it is not tasted ; if added in much smaller
quantities the bread would be insipid, unless some other flavour, such as acid,
had been developed ; if added in quantities of 5 or 6 Ibs. per sack, as
customary in Scotland, the loaf will have a distinetly salt taste, unless, on
the other hand, it should be largely covered by an excess of acid often
produced by long processes. In exactly the same way it 15 possible to add
commercial vinegar, or acetic acid, in certain small proportions that it cannot




-6 THE BOOK OF BREAD

be tasted.  Although not tasted, its presence must counteract some of the
natural sweetnesses of the flour, which otherwise would convey, by means
of the palate, the sensation known as good flavour.

Much importance is placed by some people on the kind of yeast used,
but on the same principle as the salt and wvinegar, the yeast is not
added in sufficient quantity to give a direct flavour of its own. In
fact, any flavour is chiefly due to the amount of fermentation that
the yeast is allowed, by time or heat, to produce. When the system
of straight doughs first came into vogue with large quantities of yeast,
it was frequently remarked by those who were counselled to use it
that such large quantities of yeast would taste, and it was frequently futile
for the author to point out the fallacy of such a statement. The indispu-
table proof to the contrary, however, is given by the fact that bread is
frequently made for special purposes with even 5 lbs. of yeast to the sack,
and has no yeasty taste whatever when properly managed, in fact, not nearly
so much of this so-called yeasty taste as in the case of very much less yeast
under other conditions, as, for instance, with a small quantity worked a long
time. If another proof were wanting, it is only necessary to calculate how
much the customary 1 oz. or 2 ozs. of yeast to a quart of liquor when making
small batches of buns, or fancy bread, would be to the sack, noting the
absence of the taste of yeast.

The difference between the different so-called sorts of yeast as used
in commerce, such as brewers’, patent, and distillers’, i1s chiefly their
decree of concentration, and the condition of fermentation necessary to
suit them. In the case of brewers, however, there is usually present
a very strong decoction of hops and other matters, which are quite
distinct from the yeast itself, and which are sufficiently strong to make
themselves noticeable. A similar bitter taste to that obtained from brewers’
yeast, that has not been well washed or purified, is sometimes noticed in
the case of continental, or other compressed or dried yeasts, when they have
deteriorated during keeping, or undergone a partial decomposition known
as softening. Some people are so wedded to the idea of brewers' yeast
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making cood-flavoured bread, that they cannot conceive anything to the
contrary ; it would, however, be just as reasonable to suppose that good
meat never decomposes, or good fruit never becomes rotten.  Speaking of
fruit reminds one that the degree of flavour in bread is just as varying in
its appreciation as different sorts of fruit, many of which require an acquired
taste before being valued, and personally this has been particularly so with
other foods, such as tomatoes. The addition of milk, sugar, lard, malt
extract, glucose, and kindred substances, must, like salt and other ingredients
mentioned, affect according to their proportion, and the stage of fermentation
at which they are added. Some of them are directly fermentable by yeast,
and if added at early stages are consumed before the loaf is baked.

The Havour of a loaf can sometimes be judged by physical signs that tell
the amount of fermentation and the degree of change in the flour, but it is not
always so.  We have had loaves to examine that have been the picture of
health, evidently made from the best flour, in the best possible manner as
regards its degree of change, but the flavour was distinctly bad and sur-
prising. It was afterwards discovered that the ferment or prior stage, in
which practically no flour had been placed, had been allowed to stand a very
long time under bad conditions. It had thereby developed bad tlavours
which, like an excess of vinegar, were not afterwards hidden when added
to the main batch. If the bad flavours or sourness developed in the prior
stages, such as in the above ferment, be not in excess, they can oftentimes
afterwards be counteracted so as not to be noticed in the loal. A good
instance of this is in the case of leaven bread, as made on the continent.
The piece of leaven, which leaveneth the whole lump, is left over from the
previous day’s baking, and is absolutely sour; this is mixed by gradual
slages with the fresh Iim.ll', whil.‘h_r 1:(:1'51_5; in such |;n'§__{u |Jl‘U|JUfliUTIH to the
original leaven, hides the sourness and makes good palatable bread. The
same thing is seen in this country when a sponge has been over-ripe, and is
largely counteracted by the sweetness of the flour which is used for the
dough stage.  Any sourness, moreover, would be very much less noticed if
the dough were made larger than originally intended, that is, if the dough
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were, as it 1s called, stretched, because the original order of bread re-
quired was subsequently increased. In the same way where one’s circum-
stances make one suppose that a long sponge is necessary, it is best to have
this sponge as small as possible if one wants good-flavoured bread.

Under the heading of crust, dryness, and baking we have referred at
length to the varying effects of a quick oven. Shorter baking in a good heat
will have considerable effect on the Aavour, especially in driving off the stale
vases, products or sourness that would have been present in the dough,
according to its treatment. The degree of baking will have very much
more effect on the loaf than the fuel with which the oven is heated. There
is, however, a prejudice in favour of wood, especially when burned on the
sole of the oven, as in several country districts, particularly in Germany
and other parts of the continent. Newvertheless, although wood is as cheap
as ever, and coal and coke during the last few years have been dearer, one
finds from personally traversing the country, that wood-fired ovens are
civing place to externally heated ones, especially of the steam-pipe kind.
A loaf of bread, like flour, is particularly absorbent of Havours or aromas
with which it comes into contact, but while in the oven, as has already been
shown, moisture, alcohol, and gases are being driven off, it is therefore diffi-
cult to see how a loaf can absorb anything at the same time as it is exuding.
Nevertheless, there was recently a case in France where poisoning of certain
people, by the bread, was traced to the fact that the oven had been heated
with old and painted wood obtained from some demolished houses, and,
further, there is now an edict to prohibit, for ovens, the use of such painted
wood, or anything that can possibly be contaminated.

Whatever may be said to the contrary, and we are fully aware of what has
been said on this subject, there is undoubtedly a considerable difference in the
Havour of different flours, not only according to the characteristics of the wheats,
but also according to the way in which they have been milled. If an analysis
be made of the moisture that has evaporated during milling, as might happen
when the wheats had not been in a good condition or had sweated, there
will be found therein phosphates and various volatile oils of characteristic
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flavours. The Hungarians claim that by carrying the intermediate products
of milling by hand instead of by a greater use of elevators, as is general in
this country. that they thus preserve some of these volatile oils. In the
old stone mills, undoubtedly, heating the germ by friction during milling
produced an aroma that permeated the whole flour, We can now get a
similar effect in the same way by taking separated germ, heating it and
passing its fumes through flour that was not milled at the same time.

As an instance of the characteristic sweetness and nice Havour of a freshly
around flour, from a nice selection of wheat, in this country, as agaius[ those
from harsher wheats, or those taking months to arrive, it may be mentioned
that it has come under our personal observation that mice are great dis-
criminators in this respect.  We know a case where they consistently always
elected to eat into a certain grade of flour in a baker’s loft. They never
touched anything else when that grade was there, and they always attacked
it sooner after its arrival than they did any other. The same mill, which
was noted for its specialité in flavour, also supplied another grade similar to
it, but not so choice or special in flavour. When the two arrived together,
the first-named was always attacked first ; when that was out of stock, but
not before, the mice attacked the other grade from same mill, and afterwards
the others.  They so persistently attacked these two flours, and especially
the first, in preference to all other grades in loft, that the baker frequently
refused to order large quantities, unless he was going to use them rapidly,
solely on this account.  Absolute fact.

The absorbing character of flour has already been referred to, and we
have had many cases of tainted flour come under our notice.  We know of
a cargo of Vienna flour that was rejected because it was contaminated by
the smell of oranges.  We knew of other flour that had a most objectionable
smell, and baffled all attempts at hinding out what it was for a long time, It
afterwards transpired that the flour had been made from wheat that had been
shipped in a vessel that some years before had carried Guano manure
Unless one could personally vouch for such instances, they would seem
incredible. We know of cases where in a consignment by railway of only a
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few tons of flour, all milled together, and all railed in the same truck, some
of the consignment was considered unusable by one customer out of several
who had flour out of the same consignment, whereas no one else noticed
anything unusual.  This had been caused by the flour being covered by a
newly dressed tarpaulin, and the few bags on the top that the sheet touched
absorbed the smell. We know of cases of paraffin contamination through flour
being put in a truck that some time before carried the oil. It was not the con-
tact of the oil, but merely the smell arising from the dry floor of the truck
and permeating the sack. New sacks will often convey a smell, and are,
therefore, often filled with wheat offals before being filled with flour. But
the curious thing is, perhaps, that such contamination, like a plague of red
ants in bakeries, disappears almost as rapidly as it comes. Where it is only
a dry contamination, such as from the mere effluvia of the dressed sheet or
the d ry floor, there is no need to worry or to des&t!'n}‘ the ;_{:!Ud&‘.. and tht‘}-‘ are
worth keeping at a small discount.  The smell soon disappears, and, in proof
of this, we have known many cases of such rejected flour being used by
another man without the package being changed, or anything whatso-
ever done to the consignment, and without the slightest indication that
anything had even been wrong, even in cases where the new recipient had
been told that the flour had been found tainted and rejected by others.

I'lour that, in underground places, has come 1n contact with the worst of
water has been all richt inside, if shot from the sack before becoming musty.
We know of shipwrecked cargoes of Vienna and other flour that have
returned handsome profits to the buyers because others were afraid of the
supposed excessive damage.  For the first week or two that sacks of flour
stand in water it seems that the soakage into the sacks is to the extent of

about one inch per week. If the wheat has got thoroughly wet, causing the

interior to become unsound, the damage is, of course, permanent, but not 5o
if merely the outside, or the bran, has become wet. In modern mills
wheat is frequently passed through water or * washed” for purposes of.
cleaning, and also occasionally damped for purposes of easier milling. If
the sacks of flour have been packed in a truck on wet straw, or the latter
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has afterwards got wet, any smell or dampness from the straw will quickly
evaporate if suitably stored, and, particularly, during baking. Many
instances of this have been afforded by the fact, that where one baker has
complained of a strawy smell, the flour has been removed to another, and
found to be thoroughly desirable. Bad flavours often evaporate in exactly
the same way as the good flavours of fresh-milled flours do during storage.

TauE Wavy PoINTS HAVE USUALLY BEEN ALLOCATED AT Exwninrtions,

I ExcrLisa, WELsH, AxD [RIsH. SCOTCH.
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COLOTUR

ALTHU UGH colour is so much discussed in connection with bread, few

who place so much importance upon it stop to inquire as to what

colour really is. It should be defined as property inherent in light (or the

condition in which it is transmitted), which gives to bodies different appear-

ances to the eye, that is, it is merely a sensation, caused by the rays of light.

Colour then is a sensation carried by means of the eye to the brain rather
L
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than anything actual, and varies according to the conditions under which it
1s transmitted.  For instance, the same thing has a different appearance to
different people which is well-known in the case of colour blindness, and also
according to the surroundings, as in the case of flour on blue or white paper,
and also according to the amount or character of the light, such as is the
case between daylicht and artificial light.

The finer the flour is dressed or ground, the more the globules are open
to the |1'g|‘JL, and the more ;‘.:,:ll‘lplt:l:: the t‘l:j—l'EI{Tlil‘_}l‘l, :_'un‘l;::}'in}_: to the brain
by means of the eyve purer or whiter light.  This gives what we call better
colour, although, of course, in reality white is the absence of colour or no
colour at all. In the same way two loaves of bread from the same dough,
and baked side by side, and therefore substantially the same, will sometimes
be considered of different colour, one looking whiter than the other. The
one, as will often be noticed in a tin loat as compared with a crumby loaf,
by proving more has become more porous than the other, whereby the more
porous one by absorbing more of the rays of light appears to be the darker.
On the other hand, a more silky loaf sometimes appears to be of better
colour than it really is, according to the position in which it is held during
examination. The colour of a flour depends on the percentage of its con-
stituents. The whiteness is the result of starch, which is the largest portion
of the flour, and 1;1f_=~IJ|:_=|1ur_1.-; on the dl[:;_{l'l.:t.' of refinement and removal of dirt.
Although whiteness is often spoken of as good colour, and good colour
commands high price, there can be an excess of starch, dead white flour being
of worse value for bread-making purposes than a flour possessing a yellow
cast. The whiteness can be obtained by adding a highly refined starch from
some other cereal, such as corn-tlour, and can be obtained for less money.

Flour made from good red wheat would be better than that made from
a common white. If flour be too highly refined it will be approaching too
near to pure starch, thereby losing the bulk-giving and moisture-retaining
characteristic of gluten, and the bloom characteristic of sugar. The presence
of yellow indicates the presence of good class gluten freed from the coarser
portions. The patents of the flour will be yellow, but the lower grade,




COLOUR 83

although sometimes containing a higher percentage of gluten, would be
browner, because of coming from nearer the bran and containing more
impurities.  The middle skin of wheat contains most of the colouring
matter of the bran, but the inner layer contains some of the brown that is
ground up in low grade flours. The germ of wheat, which in modern
flours 1s practically absent. is yellow, and it or its oil would, of course, have
some effect where present.  The whitest flour is usually from the centre of
the berry, and white can vsually be taken to represent flour either from
strong wheat hizhly refined and not so much strength left in it, or else
flour from a soft wheat poor in gluten. VYellow represents quality, and
brown would represent strength of lower character, while grey would be
poor.

The :’:]‘mllg{:s in colour of flour would be most ﬂlH'illg the hrst furtnight
after milling, after that the change would be very slow. It is the yellow
that would cvaporate nluiukuﬁt, }_J{_-r_‘:,lmin;{ bleached in pru]mrlii,m as it was
exposed to light and air.  These various tints can be seen when the flour is
in a dry and natural state, but when pressed on a board and dipped in water
the differences are very much more acute.  Various changes occur during
drying, and the Hours can be best compared when they have been allowed
to become again thoroughly dry by natural evaporation.  When some flours
are thus pressed and wetted up together, much information concerning their
general commercial value can be obtained. Considerable experience, how-
ever, is necessary in order to gauge the value that can be placed on the
various tints, according to their behaviour during bread-making; here, very
particularly, it will be seen that the whitest flour is not always the best bread
maker. The safest way is always to test the flour concerning which one
wants to get information at the same time as other leading types with which
one might be acquainted. Types vary considerably from year to vear, and
therefore any attempt to standardise them is often very misleading.

[t is very popularly supposed that fermentation always increases the
colour of the bread, but fermentation can darken as well as bleach. In the
case of the Scotch process, which is usually conducted with a considerable
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amount of care for a very long period, bleaching or whiteness is particularly
noticeable.  In the case, however, of long periods of fermentation with less
precautions, not only is the yellow destroyed, but a dullness and darkness
is produced, just as in the case when a dough from a strong or low grade
flour is immature. A piece of dough during the process of being made
into loaves will often become darker on the exterior if not covered up,
and then will be seen in the form of streaks when turned inside in the
process of moulding. The effect of time and fermentation on colour, both of
crumb and crust, can be settled beyond dispute by making a dough, cutting
off pieces at each hour over a long range of time, for baking and noting
separately.

The colour of bread is also affected by the ingredients that are added.
Brewers’ yeast with its attendant impurities, and potatoes with their dirt
will darken, while scalded flour will whiten. Oeccasionally there are quite
foreign colours found in bread, such, for instance, as red spots (known as
bleeding bread), which are attributed to a very small organism with a very
long name, ‘They may be due to an insect or mould on the grain which is
too small to be removed during milling, and the small amount of colour
present in the dry state spreads considerably on being wetted. This colora-
tion does not seem likely to be due to anything that has got in during
bread-making. We have occasionally found violet patches in the dough
which have been less noticeable when in the loaf; we have found this
repeatedly to be present when the wheat contained garlic, and although this
is no direct evidence of garlic being the cause, or of the cause being different
to the case of the red spots mentioned above, it seems to be more usually
present when garlic is than otherwise. On one occasion a greenish-blue
spot was noticed in the crumb, and after considerable difficulty it was
found to be caused by a piece of coloured string, the dye of which had
spread.

The condition of the gluten seems to have considerable effect on
the colour and character of the crust, because an excess of sugar does
not give that same foxy or red crust that comes from a cold or checked
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fermentation.  The gluten changes from a brown to a paler unt,
according to the time that it is fermented. If good flour be fermented
quickly with a comfortable heat, the crust will be of a nice brightness ; and
if the flour be poor or overworked, the crust will be slaty and dull.  When,
a short time ago, maize was so cheap that considerable portions of corn-flour
were said, in the land of its production, to be added to wheaten flour, it was
noticed that it was more difficult to obtain a good crust colour, and also
there was a distinct shortness in the eating. The intensity of the colour of
the crust, all things being equal, should be in proportion to the time it is
exposed to the heat of the oven ; sometimes, however, in the case of a cottave
loaf, the part that first pulls away from the bottom which should, in the
ordinary course, be most coloured, is not so.  When this portion where the
top parts from the bottom is variegated or unevenly browned, the circum-
stance can almost always be taken as a sign of irregular fermentation or too
much change. Sometimes there is seen to be a red ring round the crust ; this
15 due to the loaf being left on the boards when topped, and allowed to get
dry on the surface. Therefore when the loaf is raised, on being put into the
oven, the top pulls from the bottom, exposing to the heat the surface that is
moist through being in contact with the bottom ; the damp surface taking
on more colour than the dry, the acute division of the two leaves a line all
round, or a ring. A high crust colour is obtained in some Scotch places by
throwing salt on the furnace, and also, sometimes, by putting on wood when
dry enough not to smoke; intense colour thus obtained shows up the
colour of the crumb to advan tage |,:}-' contrast. | |ig’i1 colour is zlisiu, sometimes,
obtained by washing the loaf with water or grease when coming out of the
oven as well as when it was being placed therein.

The bloom, or colour which a loaf takes on the crust during baking,
will be affected by the quality, character, and grade of the flour, by any
other ingredients that might be added, by the amount of fermentation,
by the condition of the surface of the pieces of dough, when being set into
the oven, and by the amount and character of the heat to which they are
exposed,  Highly dressed flour would, all things being equal, have a higher
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percentage of starch than a coarser flour, and as such have less in it that
would attract the heat or bloom. In the same way the addition of sugar
or malt extract would facilitate more colour than a pure flour, while the
addition of fat would have a contrary effect. A good instance of fat re-
pelling the heat of the oven is seen when hot-cross buns are crossed, as
they are in some parts of the country, by a strip of paste containing butter
or lard ; of course the paste has exactly the same heat as the bun under-
neath it, yet the bun will take very much greater bloom than the strip
of paste,

Fermentation has considerable effect on bloom ; if the dough be in
any way under-ripe there will be an excess of colour of a reddish hue,
which, however, is almost distinct from what is known as bloom, and is
usually called foxy, which is a blemish, whereas the term bloom applies to
a desirable colour. The loaf that is over-ripe, on the other hand, will take
less bloom, and in the case of a sour loaf the bloom is entirely absent. It
is almost impossible in the latter case to get any brown coloration whatever,
and certainly no bloom, which should really be defined as a bright and
licht brown or healthy-looking colour.

The condition of the surface of the piece of dough when being
set into the oven is of primary importance in the case of bloom as, if
the surface be really dry or skinny, there will be no bloom, no matter
from what ingredients the dough has been made, or to what extent it
has been fermented, or to what extent it is afterwards to be baked. It
is almost as difficult for a dry surface to take bloom as it would be
in the case of a sour loaf, no matter how intense the heat of the oven
micht be, but, of course, the hotter the oven under other conditions the
ereater would be the bloom. [t is on this account that the pieces of dough
while proving on the boards should be kept covered, whereby no skin
would be allowed to form, or the surface become dry. The pieces can be
covered up with a thin sack or flannelette, either dry or wet, but preferably
the latter. Objection is sometimes made that the cloths after some little
use begin to smell, but this need not be so; they should be dipped in water,
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and well wrung out, because if they are too wet they cannot be left on the
loaves sufficiently long without sticking, and we have seen pieces of sack-
ing sticking to loaves in the prize case at the Agricultural Hall. The
cloths will keep in good condition if frequently washed and then dried
quickly, and damped again when being required for use, and they will
keep wholesome until worn out or fit only for making scuffles for cleaning
the oven,

A good bloom, and also a gloss, will be obtained by proving a loaf
in steam, and also by mjecung steam into the oven whereby the most
surfaces are kept moist ; also the smoother the crust is moulded the better
will be the bloom, all other things being equal, and likewise the greener and
maoister, that is, without too much cones, the better condition will the surface
be in for the purpose of taking bloom. Of course it is harder to mould a
loal with a smooth surface with a slack than with a tght dough, and bloom
is therefore here, as throughout all the other details, resolved into a question
of skill, and there should be very little excuse for the large amount of bread
with sickly erust and without bloom at the exhibitions. The washing over
of loaves even with 1.1-'.'_][',1,,'1.‘_ to say nntln'n;.: of milk, goror, or scalded Hour
wash, is a very poor substitute for the proper method of gétting bloom,
and can certainly be called faking, that is, making a loaf appear what it is
not. A loaf in good health and properly cared for needs no washing for the
purpose of a proper bloom.  Much bread is baked in too cool an oven.

The large majority of high-priced flours, in the straining after what is
called good colour, in order to appeal in the dry state to the buyer's eye,
have a marked tendency when doughed against taking a healthy erust bloom
in the baked loaf, most of the bloom-making qualities being removed during
millin_u. There are, however, individual flours, well known to the author, that
are specially made to combine bloom, flavour, and moisture with ceneral
quality, and which give a better colour in both crust and crumb than the
unwetted sample would indicate.
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TEXTURE ANDIPILE

TI‘Z“{'['L-' RE can be defined as being the disposition or connection of

interwoven threads or fibres. In a loaf of bread texture seems to
be usually associated in one’s mind with holes, but the presence or absence
of holes does not constitute the whole difference between good and bad
texture. A loaf having a hole can be of a better texture than one without,
and a loaf without holes, as, for instance, a badly made and then over-proved
tin one, can be coarse and crumbly, and therefore of bad texture. At the
present moment the writer is facing a pair of lace curtains, exceptionally
well and finely woven and of soft feel, therefore of excellent texture, but at
some future time they will, unfortunately, have rents or holes made in them
at the Jaundry ; they will obviously be still good textured curtains, and still
better textured than some other cheaper and coarser ones, although possibly
in good repair, in another room. If a thin slice of bread be cut and held up
to the window, whereby the light goes through it as through a curtain, the
texture can be seen perfectly, and far more pronounced than in any other way.
Any unevenness or streaks, or hard, or close lavers, or cores, which are
blemishes in texture, will obscure the light and show up like the closer
portions or pattern of the curtain.

Although the absence of holes does not constitute a good textured loaf,
nevertheless, a good textured loaf would be all the better when entirely free
from the larger hollow places or cavities known as holes, and when discuss-
ing the latter at considerable length under their own heading, many of
the principles governing the present subject will be found detailed,
and should be consuited, holes really being the absence or the breaking
down of texture. When judging at the last Annual Bakers' Exhibition at
the Agricultural Hall, London, “texiure,” was allocated a maximum of
twenty-five marks out of one hundred, the other three quarters being equally
divided between flavour, colour, and volume, as against formerly twenty out

of one hundred. This large proportion of marks clearly indicates the im-
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portance of texture, and the guide or index that it is to the whole process of
manufacture, holes being merely taken as a section of it.

A loaf to be of good texture, must not only be of fine and regular
mesh, but alse of soft, pliable, and springy crumb, that is, not coarse to look
at, nor hard or unyielding to the thumb when pressed, nor yielding too much,
or more in some places than others, without quickly recovering the indenta-
tion. These characteristics, the same as pile, as elsewhere described, are
not so much of such vast importance per se as they are the physical signs of
the state and history of the loaf. A similar case is where the purity of the
atmosphere of a room is gauged by the amount of carbonic acid gas present,
not because of any poisonous action of the latter by itself, but because
(except, as should be noted, in bakeries where it is otherwise produced),
it is usually present in strict proportion to other deleterious products of
combustion or exhalations from the lungs.

The above desirable characteristics are indicative of and to be
obtained by (1) proper system of fermentation with good materials ;
(2) well made and well cleared dough; (3) thoroughly @rated dough, well
changed, but taken with some spring in it; and (4) good and firm handing
up, then suitable moulding, then enough proof to allow the closed-up
interstices to re-expand or recover, but not enough to allow them to get
opened again too much, or thus producing coarseness. The dough must
not ramp along at any period, must not be left too long to itself, whereby
the gluten becomes broken down too much, or the threads or web too
weakened. It must have gentle labour at frequent intervals, according to
the speed of fermentation, whereby the gluten is preserved and well stretched
and folded over until its threads are fine and the vesiculation even, and able
to hold, without IJreaking anywhere, the gas that should have time after com-
pression to evenly distribute itsell throughout the whole. The labour in
well kneading, or in pulling asunder and folding each piece over when
throwing out, or in handing up once, then again, closes up the meshes, making
them fine and close.  1f then, however, put into hot oven, before a gentle
re-expansion is allowed, the loaf will be close in some parts, but burst out

M
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by struggling gas, where exposed to heat. in other parts, that is, it will be
uneven in texture, unexpanded here yet holey there. [If, on the other
hand, it be allowed too much recovery, it will be even all over, not close here,
nor holey there, but, although regular, will be uniformly coarse. Two
extremes to be avoided.

A fine mesh will almost universally, with only a few exceptions, in-
dicate a long steady process of fermentation with considerable changing of
the constituents of the flour in the trough, and also a slow and small amount
of proof after throwing out ; whereas a coarse mesh will, on the other hand,
almost always indicate a quick and short process in the trough with larger
quantities of yeast, and also a rapid one, therefore more proof after throwing
out, which will be particularly noticeable in quickly blown up and little handled
tin bread. Fineness i1s fermentation or change and labour; coarseness is
wration rather than change, and often, therefore, lack of labour at the finish,
or, what amounts to the same thing, a greater proot after labour. Ramming
one's fist into the dough when in the trough, and letting the zas out, does
not put in texture, except that, to some extent, it checks the dough ramping
towards too much change, but the dough should be well spread and folded
over. A spongy texture usually indicates a desirably lively fermentation
and good flour, and thereby, within limits, a sweet and moist loaf; a hard
texture usually indicates unripeness, or else tightness ; a crumbly texture in-
dicates in either trough or loaf stage over ripeness ; a soft, pliable texture often
indicates a slack dough, but not entirely so, because a sloppy brown dough
often makes a hard and close textured loal.

Blemishes in texture, namely, variations throughout the loaf in the grouping
of the smaller interstices (which although small spaces or holes are distinct
from the larger cavities styled ““holes " as discussed elsewhere) include, to
commence with, a hard layer, which can at once be seen and felt between
the top and bottom of a cottage loaf when the latter is cut. The layer
meant in this case stretches right across the loaf, is hard and thin like a cord,
and so tough that, when the head is pulled off from the bottom, the layer,
which is seen to be discoloured, can be easily detached, skinning off like the
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outside layer of a boot sole that has been partly loosened by wear. This
tough layer can only be caused by the top and bottom having been stood
separately on the boards, instead of being topped after moulding, and by
not being kept moist, and by being stood on cones or dust and thus contract-
ing a dry skin. When the separated pieces are then topped, the two dry and
chilled surfaces get pressed together, forming a tough integument that no
gas can xrate. Sometimes, and more often, instead of this hard thin core,
there will be in the same place a softer and wider layer, about § inch thick,
which by its greater closeness can be felt and has effect on colour, but cannot
be detached from the loaf in the same way as the other when the top is
removed. This is often due to the same cause, in a modified form, namely,
by the outsides getting chilled and thereby not expanding when in the loaf
in spite of being then in the centre of it; but it often comes even when the
tops and bottoms were joined, as they should be, immediately after moulding.
It is then due to too much compression in proportion to the state of the
dough, either by a big head weighing down the bottom too much or more
usually by too much weight of the hand—too much pressing down—when
topping or bashing.

The effect of undue pressure can be easily tested by cutting the loaf in
halves and then pressing the top, and watching ; the compression will be
seen to come exactly in that spot where this layer and compression always
is, and not come in any other part of the loafl to nearly the same extent.
The hard layer, or core, first referred to, will usually be more noticeable,
that is, thicker and more discoloured when using low grade flours, which
discolour or oxidise on exposure to the air more quickly than more starchy
ones; and it will be much more often present with long slow processes
than with quick, and the difference has been noticed in two such loaves
from the same baker. The softer layer, or streak, as referred to in the
second place, will very often be seen in good bread, as at the exhibitions,
made with highly refined and delicate flour, and by a quick process with
plenty of yeast. This layer, or streak, is obviously the result of insufficient
re-expansion, and although exhibition bread will usually be given time and
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proof after moulding for the purpose of this re-expansion to a greater extent
than at other times. nevertheless, it is usually made from delicate and
highly starchy flour, usually fermented to its utmost to bring out all there is
in it, and also usually more tight. These points combined make it more
difficult for the loaf to recover itself, and to re-wrate the portion where the
pressure most comes, to the same extent as the rest of the loaf from which
the vas was pressed out less. A highly refined and delicate flour, as usually
used in such cases, does not grow or expand much of its own accord, and
a good coloured background in the loaf shows up any imperfections very
readily. Other streaks will be found in other parts of the loaf, and are
usually the results of the pieces before moulding getting likewise chilled
and dry, and then during the course of moulding being turned into the
mside. A too liberal use of cones and dust during actual moulding will
have a similar effect. Cones, and dust, and skin can be very frequently
seen' inside a baked loaf. Pieces of skin turned in will make a core
similar to that as described between the head and bottom of cottage.

The writer once closely watched two men moulding a batch of cottages .
one moulded and placed the loaves in front of him, the other moulded on
another table and threw each loafl across, falling flat on its bottom with a
bang on to the table of the other man. The writer suspecting this rough
usage would make a concussion and a layer just where the head joins the
bottom in the same way as severely bashing would, marked each loaf, and saw
the expected result after baking. Sometimes a suitable oven and suitable
access of heat to loafl will partly correct this layer of heaviness by helping
to lift and re-expand it. This effect of oven is particularly noticeable in
the folds, and the layer of closeness at the sides, in tin loaves. The sides
will frequently become chilled by having a warm, free dough, which is more
sensitive in this case, put into a cold tin. The tin is, of course, usually as
cold on one side as the other, but the layer of heaviness is only on one
side of loaf, and this is usuvally on the side that is the less baked, by being
more closely set to another tin, the other side, when correct, having been

well expanded by the sufficient heat.
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Sometimes this same layer at the sides will come from the loaf proving
in the tin a long while and getting cold at sides, but there again only one
side is often affected for same reason; on the other hand, a long while in tin
will usually make the other parts coarse. Sometimes, as in a recent example,
insufficient baking at the sides does not set the crust, which collapses or
shrinks at sides, making a close layer. In the same way a loaf that is very
fully proved, when put into an oven which is too cold for it, will often
collapse in places, making thereby close spots, because the heat was not
great enough to lift it. It will drop in oven either by the over prool or the
constituents of the gluten, as elsewhere discussed, not being able to with-
stand the strain; it may also sometimes drop by the oven door being
opened to put something else in too soon after batch had been set. The
opposite course of action, namely, putting the loaves into a hot oven when
underproved 1s fully discussed under the respective headings of holes and
also of shape, as this course more often leads to distortion than to
contraction.

The above instances of the heaviness at sides being due to msufficient
heat have come under the writers’ personal observation, but when recently
talking to a Scotchman on this subject, the latter said the layer of heaviness
was due, on the contrary, to too hot an oven. He was referring to the
usual plain or batch bread, and he may be perfectly correct in that case,
because the extra heat by causing extra expansion may jam and compress
the close packed sides too much against cne another, although, as in the
case of tin bread, the extra expansion ought to result in driving the loafl
higher.  Further reasons, similar to those already discussed above for other
varieties of bread, were also given, such as too much highly refined flour,
like Hungarian, too much salt and overwork in the quarter. Texture
depending on many of the same conditions that favour good pile, it is not
surprising to find that no district in the world makes on the whole such fine
textured bread as the West of Scotland.

A loaf is said to be of good pile when its gluten has been so changed
and stretched as to enable a thin and bright layer of crumb to be skinned,
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or pulled off, from its side without breaking short. This flakiness or the
facility with which layers can be detatched from outside crumby sides is in
very close relation to texture, volume, quality of flour and correctness of fer-
mentation, and is not of so much value in itsell as it is the index of what
the loaf is—what it has gone through. In order to get off this layer from
the side of a crumby loaf, the gluten must have been changed on the one
hand just enough, and, on the other, not too much. Unless mellowed, the
gluten, which, of course, is the webbing of the loaf, and all that holds it
together, will not be in a condition to stretch, will not be pliable; but, on
the other hand, if changed by fermentation too much, it will have lost its
elasticity and break off short.

To get good pile and texture, not only must the gluten be thus
properly matured and be in a condition for stretching, but the stretching
must be done, the fibres must constantly be stretched and folded over
one another whereby they become finer in themselves, their length in-
creased, and the mesh that they make be of smaller interstices. This, of
course, means labour, and pile cannot be obtained without labour. But even
when the flour is good, and the gluten of it changed, labour will not always
make pile. Pile is the well-stretched gluten that gives that silky, glossy
look, and no amount of labour will put in that appearance if the labour be
applied after the flour is changed too much for it.  If, for instance, a dough
has got too ripe in the trough before much work is put into it, no amount of
cutting back or handing up or braking, will then give the pile a silky look.
It is too late. A coarse texture will not give the pile or silkiness like a fine,
[t is for this reason that many complain they cannot get such an appearance
with an off-hand dough as with sponge and dough. The cutting back and
handing up twice will not always make up for labour that should have been
aiven earlier.  If a sponge has gone too far, no amount of labour would make
pile or silkiness out of that particular portion, but such a sponge is often
saved, and the pile obtained from a sponge and dough because the lightness
(a necessary item in pile) is obtained in the sponge, and then the dough is
made with half the total quantity of flour reserved until that stage, which not
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only levels up possible mistakes in the sponge, but necessitates more labour,
and labour at a proper period, amalgamating stable gluten with the weakened.

Pile is more heard of in Scotland and Ireland, because in those parts
there is more close-packed or crumby or plain bread than here, and it is on
the close-set bread that pile is, of course, more noticeable, but the texture and
pile that is seen on the outside crumb must, to a certain extent, run through
the whole loaf. There is another point about pile that might be mentioned.
We have seldom, just of late, had a good chance to judge the pile of a loaf
in its perfection so far as such relates to the pulling off or skinning off the
layer from side of crumb, according to the well-known test in such cases,
Many of the loaves received have been through the post twice, and this
skinning off must, to a large extent, depend on moisture. According, of
course, to the baking, the time for testing pile in this way, should be about
six or twelve hours after leaving oven.  The loaf will be too soft before the
steam is out of it in order to get the thin layer, and it will be too brittle and
unpliable when dry on exterior, although moist enough inside.

We have referred to the generally good pile of Scotland and to over
ripeness of flour not making it, the same is also true of naturally soft flour
which does not permit of pile, yet the local wheats of Scotland are softer than
English. There will not be pile without ripeness but mere ripeness or
change will not make pile without a good percentage of elastic gluten.  In
the same way that butter when incorporated with flour in one manner will
make puff paste, and when incorporated in another manner will make short
paste, so will differences in dough making affect the pile. We recently
had a most conclusive example of this. In the same bakery with the same
Hour, and in fact with everything carefully noted to be the same, or it would
not have been a fair test, several doughs were made in two different machines.
One machine was of a very massive type, and having a full quantity of flour
added to the water before starting mixing, made with its usual quickness a
firm and solid dough; the other machine was less massive and of more
gentle action and took more than double the time, namely, exactly ffteen
minutes. The flour in the latter case, instead of all being added before
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starting, was added gradually almost throughout the whole time of knead-
ing and less of it was got into the dough, which by its gradual kneading
and greater slackness recovered very quickly when placed in the trough.
This produced a plain loaf of most excellent sheen, volume and pile and
points ahead of the oth=r. Tightness will spoil pile like unripeness, because
the gluten has not only to be present but must also be stretched, and the
pieces, although the dough wants to be thoroughly kneaded and firmly
handled at all stages, must be taken with plenty of spring left in them.
Inattention to these matters will mean on the one hand raggedness and
roughness, and on the other hand smoothness and shortness and all the
other signs of overwork.

Since writing the main portion of the above we have just received two
loaves from Scotland, both made by the same man and from practically the
same Hour, one from a half sponge system and the other from a straight
dough. Although the former is a fair average loaf and nothing to complain
of, the latter is without exaggeration the worst we have ever seen from
North of the Tweed ; it has absolutely not a particle of pile, the finger nails
dir into the crumby sides like a piece of cheese, which is quite impossible
with the other loaf. It is heavy, dark both inside and out, small, of hard,
coarse and uneven texture, and eating with a rawness, the whole fault
being a great insufficiency of fermentation.

VOLUME

A T the exhibitions and bread competitions held in London annually the sec-
= tion “ Volume"” has assigned to it a large proportion of marks, the
divisions of which are already detailed in this chapter, it is therefore
necessary to see what the term includes. The word Volume is derived from
the Latin vofuefzem:, meaning rolled, and originally meant merely a roll, as of
parchment ; it then came to mean that which the roll contained, and then
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the size of the thing contained. It now would often refer to the size or
dimensions of an article, but in the case of a loafl of bread, which one
occasionally may hear described as *too large,” it possibly in the mind of
a bread judge includes other points, especially as the other sections, namely,
colour, flavour, and texture leave some excluded. In addition to size,
therefore, it possibly includes proportion, shape, and general outside
appearance.

Regarding size, it is hardly quite correct to call a loaf too big. From
a buyer's standpoint, a larger article of daily consumption, all other things
equal, is better value for money than a smaller, but if the extra size inter-
feres with the other points or qualities, it should be the other points
that should be noted as deficient rather than the volume as excessive.
In other words, if the materials and manufacture have allowed the other
points to be reached with perfection, then the bigger or better volumed loaf
must be the better, and be entitled to first place on that account.  In this
connection it would be as well to remind competitors of a little fact they
seem to so often forget, namely, that 2 Ibs. 4 ozs. of dough will make a bigger
loaf than 2 Ibs. without detraction of quality in other points. Large volume
presupposes an active and ripe fermentation, and a flour with a good
percentage of gluten of the right character. The gluten not only has a
natural expansion of its own, but also enables a loaf to be of good volume,
because of its  balloon-like connection with the gases evolved during
fermentation.

]_:lhul:lr, as in the case of pi]c, has also a considerable effect on the
volume of a loaf by the stretching and folding of the gluten, as seen in some
sorts of bread, especially on the continent. Laziness and insufficient
manipulation in conjuction with a good percentage of gluten will not give
such good results in volume, pile, and lightness as judicious extra manipula-
tion in conjuction with a smaller percentage of gluten. Moreover, the
quality of the gluten, as more fully discussed under that heading, has more
effect on volume than the quantity of gluten, by reason of better holding the
gas and stretching with more elasticity.

N
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Although a naturally soft flour, or a flour with a big percentage of
starch, will usually tend to decreased volume, owing to the usual variation
in the proportion of the constituents of the gluten in such cases, it has
been found that if starch be artificially added to a flour, that the effect on
volume is not great. Ten per cent. natural variation in the quantity of
starch in two flours would be excessive, and would have a far greater result
on volume than if 10 or even 20 per cent. be artificially added; because in
the latter case the constituents of the gluten, namely, gliadin and glutenin,
would still be in the same ratio to one another. In the same way it has
been found that when the percentage of gluten has been artificially
increased by removing some of the starch, that the volume has not been
correspondingly increased to the same extent as it would have been by a
Hour naturally containing extra gluten. It will be further noticed, however,
that a flour naturally containing a large or an excessive amount of gluten
will not increase the volume as compared with a flour with a normal
amount, in a ratio corresponding to the increase of gluten.

The above facts are of the greatest importance, and are the whole base
and reason for the advantages derived from blending wheats and flours. In
addition to the amount and character of the gluten, there are the further
points of the degree of fermentation and the amount of proof and gas in the
loafl when about to be baked. The gluten must be mellowed or peptonised
by fermentation in order to stretch and expand, yet must not be too much
changed or it will collapse.  Fermentation is vsually considered to increase
volume, and in long steady processes, divided into several stages, as in
Scotland, this will usually be found to be so; but when fermentation is ripe,
there will be a gradual shrinkage from that point, the meshes close up and
tissues contract, and a sour loaf will, all other things being equal, usually be
found smaller than if taken sooner. A loal cannot be of good volume
without gas, and gas can be absent by the fermentation being excessively
young or immature as well as by the fermentation having past its normal
and vigorous stage. Our remarks elsewhere on proving and baking show
how volume will be effected in the same way as shape, which also is
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separately discussed. A hot oven will usvally lift and increase volume,
according, however, to the proof. In a cold oven a young loaf would grow
larger by getting better proof, but an overproved one would drop. Water
in medium quantity, other things equal, will be better for expansion and
volume than not enough, but in excess will tend to closeness.

DRYNESS

RYNESS in pread is a subject of very considerable importance, and
is a defect of comparatively recent growth, It might often be defined
as absence of moisture, but it is not always so, for instance dryness or thirst
is usually produced by a deficiency of liquid, although some liquids, such
for instance as sea-water, considerably increase the thirst. In the case of
bread, dryness is attributable largely to under-fermentation on the one
hand, and over-fermentation on the other, and also as discussed under the
heading of baking, by being too long in too slow an oven.  In order for a loaf
to be moist it is evident that a sufficient amount of water must be added,
and, all things equal, a slack dough is usuvally found to make moister bread
than a ticht one, but it is not so much the amount of water that is added
that keeps the loal moist, as the way in which the moisture is retained.

One of the chief factors in the retaining of water is the gluten, not only
according to the percentage of the latter, but also according to the varying
percentages of the constituents of which it is composed, and which have
been considered under the separate head of gluten.  For the moment it will
suffice to say that glutenin will hold water better than the gliadin,  If
fermentation be incomplete there will be insufficient soluble matters formed,
and if the fermentation has proceeded too far, the soluble bodies that were
formed will have been consumed. 1t is easily seen therefore that in either
case the result will be dryness, because the moisture of the loaf depends

more on the amount of water that is combined with these soluble matters,
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than on the amount of water that, being unamalgamated, would be more
easily evaporated or driven off.

There are really two kinds of dryness as the result of the two different
causes of under and over-fermentation, and they can be distinguished from
one another on the one hand by the well-known characteristic of flinty
crust, and, on the other hand, by a crumbly or sawdust dryness in the crumb,
as discussed under the heading of crumbliness. Although steadiness and
slowness of fermentation tends towards moisture, it is not true that heat
always makes for dryness. One can have a dry loaf with a long, slow
fermentation, or one can have a moist loaf with quick and hot fermentation.
The difference is merely the amount of change of the constituents and the
extent to which they are allowed to be unconsumed, and the rapidity of the
change can have no direct effect; but with the quick system where the
changes are proceeding more rapidly, more precision is required, and any
variation one side or the other would have more effect. Analogous cases
can be taken of a fast and of a slow train, or of a man riding a bicycle or
walking, all will usually arrive at ‘their destination safely and well, but any
accident or irregularity will be proportionately more severe when travelling
at the quicker rate.

We have mentioned above the broad fact that dryness is not only
affected by the amount of fermentation and change of the gluten, but also by
the percentage of the latter that is contained in the flour. It has been found
by experiment that where the moisture contained in a loaf when made from
a normal flour and tested twenty-four hours after baking was 38 per cent.,
when 10 per cent. of starch was added the moisture at the same period was
found to be only 34 per cent., and when 20 per cent. of starch was added the
moisture was only 33 per cent. Not only was the dryness thus measured,
but the bread could be easily seen, by casvally examining it in the usual way,
to be dry and hard, which is a similar effect to that which is obtained when
bread is made from flour that naturally contained a larger percentage of
starch in proportion to gluten, such as is the case with flours produced from
very starchy wheats, that are usually reserved for biscuit-making. Moreover,
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exactly the opposite result was seen when some of the starch was washed
out from the dough, whereby the percentage of gluten left behind was of
course increased,

Exactly the same effect has been noticed also, in the ordinary way of
business, when highly refined cornflour has been added to the batch, the
cornflour, being the starch and product of maize, having none of the
characteristics of gluten contained in wheat. And further the finely
dressed product of maize, which is known commercially as cornflour, the
same as that from which blanc-manges are made, was found to make a very
much drier and more bound loafl than the coarser ground and dressed pro-
duct of maize, known as maize flour, It was also found that where maize
cones, as usually used in the bakehouse for preventing dough sticking, had
the same effect of making bread dry, these coarse cones had less effect in
this respect than fine cornflour. When mixing this cornflour and also
wheaten starch with ordinary flour, no material difference was noticed in
the amount of water which the flour absorbed, the dryness therefore was
the result of a greater amount of the water originally added being evapor-
ated.  Although starch, when thus in its raw state, has this effect of making
bread dry, it is not in all cases that decreasing the gluten would increase
dryness. [t is not found so when this starch is scalded, cooked or celatinized,
as it is sometimes called. The effect then is exactly the opposite, the dryness
is decreased, the moisture being permanently increased, because of the starch
being rendered soluble and taking the water up into its own constitution,
This addition of scalded flour will be further considered under its own
heading and also under the heading of yield of bread, but in passing it
might be remarked that, according to the quantity vsed, the moisture of
the bread has been increased to a greater extent than when using normal
quantities of sugar or malt extract.

There are also other substances that, although they decrease the
percentage of gluten, which decrease was seen under some circum-
stances to make dryness, are used with satisfactory results in different
districts.  One of these is lard which keeps the crust moist and short,
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but the use of this, particularly in ordinary bread in England, is an
exception. It is largely used in America, and to a smaller extent
in some sorts in Scotland, but in respect to the present subject of
dryness it has practically no effect in the proportion of less than 2
or 3 lbs. per sack of 280 Ibs, having in that quantity less effect than
malt extract. In this respect it would also be as well to mention
that in this country, it 1s popular to say that American flour is dry
and makes dry bread, but the bread made in America with large
quantities of lard, malt extract, and oftentimes other matters, has not
earned the reputation of being dry. It may be said however that
American bread is more often baked in smaller loaves than ours, being
well crusted and more generally eaten when new.

The addition of lard seems to increase the percentage of glycerine
which helps to retain water. This glycerine is normally produced in small
quantities during ordinary fermentation; it is added in this country to
cakes and found to keep them moist, and there are some in America that
add a pound of it to each barrel of flour, ten barrels (196 Ibs.) being equal
to seven sacks (280 Ibs.).  This glycerine is best dissolved in hot water
and added with the remainder of the liquor, but many prefer to get
similar results by adding double the amount of glucose.

When the water of a loaf dries out, making the bread stale, the
result is not only seen in the dryness, but also in the hardness of the
loaf.  When, however, the above matters are freely added, the loaf is
very much softer and moister to the feel, and the crumb does not seem to
fall away into such fine crumbs.  This is seen in the case of lard. Although
as said elsewhere large additions of scalded flour are apt to increase erumbli-
ness as soon as the water has evaporated, the degree of this evaporation
:'H.'_'E{‘H'Lli]'L;;r to the ]Ui'lgli‘l of time of hahing, or the heat of the oven, has
already been said to be greater when baked for a long time in a cool oven,
than when baked for a short time in a hot one. This will be further
affected by the spacing of the loaves in the oven, namely by the amount of
crust, the moisture evaporating subsequently less quickly when there is crust
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all round than when a loafl is crumby set. On the other hand in the case
of cottage loaves where the top happens to be very small and the crown of
the oven very hot, the top will thus be baked quickly, and it would be an
advantage to it if drawn from the oven when baked, but by not being drawn
until the whole is ready it naturally gets over-baked which of course is a cause
of dryness in that particular part, too much water being expelled in the first
instance although leaving less to be evaporated subsequently,  All other
things being equal, the bigger the volume and the coarser the texture, of
course the greater will be the natural evaporation. Up to a certain point,
however, it is most likely to be moist if spongy and pliable, as that is a sign
of good aeration and quality of gluten. To some small extent the amount
of the kneading will have effect because, with time for recovery, kneading
and well nﬁxing makes the duugh I_:Ii;;.ll]{:. and a 1]“.&!1]'(_‘,‘ crumb is not 'll*.-il.lil]l}‘
dry. A pliable crumb often indicates a slack dough.

The presence in flour of germ, which contains oil and fat, has effect
in keeping the loaf moist, as can be seen by getting some germ from one's
miller and adding a small portion of it to the flour. Its soluble and unstable
character renders its removal by the miller necessary because it deteriorates
on keeping, but when added in a fresh state it has a welcome effect for a
change.  Although one is always far too ready to blame the flour for
any undesirable characteristic of the bread, it is very frequently noticed
that when, from some cause or other foreign flour is very cheap and thus
used in greater proportion, and although it may not be the fault of the flour,
it is nevertheless then that we hear more complaints concerning dry bread.
And recently on the contrary, when harsher flours have been less used, no
matter what might be the reason, it is equally true that the complaints of
dryness have been less. Not only the condition and characteristics of the
wheat, but also the way in which it is milled can have considerable effect,
when the degree of fermentation is the same in all cases. The fineness,
referred to above, in the case of the cornflour is also seen in the ineness and
dryness of wheaten flour. Highest-priced flours when obtaining that price
more on account of their fineness or their small percentage of the total flour,
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rather than on the differences in various qualities of wheats, often tend to
dryness. This is seen in the case of high-priced Viennas, the highest grades
of which are often only a 3 per cent. patent, and bread made therefrom
is usually dry and insipid, which would be particularly noticeable in the so-
called Vienna bread made in this country, if it were not for the shortening
or other materials added, and it is still more so when such doughs are made
with too little water.

The practice of washing wheats for removing dirt, or damping the bran
to render subsequent milling easier, is not done with the view of increasing
moisture in the flour, in fact, on the contrary, where wheats are milled in
damp condition there is usually a smaller percentage of Hour produced, and
damp flour is always a considerable nuisance in decreasing the capacity of
the machines, or in clogging the numerous spouts present in modern roller
mills. In respect of dryness, it will thus often be found that straight run
Hour from a good grist of wheat, well milled, will be better than a smaller
percentage of a worse grist. Large and small quantities of yeast would
by themselves have little effect, the moisture depending, except for the
reason as ziven above in the case of heat, more on the amount of the
fermentation and degradation than the speed.

Staleness in bread is not entirely a question of loss of water, the crumb
of new bread usually containing from 38 to 48 per cent. of moisture and the
crust from 16 to 24 per cent. according, of course, to the extent of baking.
When the loaf becomes stale the inequality of the water between its parts
decreases, the crust absorbing some which the crumb had. If a loaf with a
dry crumb is again put into the oven, it would be found that the crust again
becomes drier and the crumb moister, and although the loaf as a whole
would not contain so much moisture as when new, it would by the second
baking seem wvery much moister thereby, although it would more likely,
more so than before, soon again become hard and dry. A loaf during
baking, according to its size, shape, and other conditions already mentioned,
will lose from 2 to 4 ozs. on the 2 lbs., and more in exceptional cases; a
reasonable amount however being about 2} ozs. What it loses after leaving
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the oven will also depend on the condition under which it is kept. [t will
lose if kept under good conditions fully 1 oz. per day for the first two days,
it will usvally lose more, naturally, on a hot dry day than on a cold and
moist, and as a matter of personal experience a loaf taken out on the top
of a cart during the afternoon in the ordinary course of serving customers
has been found to be 2 ozs. less on arriving home than when starting, even
although it had previously lost some during the course of cooling.

White bread, it is safe to state, contains from 37 to 4o per cent., and
sometimes more of water; that means about 12 ozs. water in a 2-lb. loaf,
The majority of this water will evaporate under natural conditions, and all
could be driven out by special treatment. The hrst few ounces will be lost
very rapidly. Some time ago we received by post a cottage loaf at 11 A,
which was then probably twenty-four hours old, and which, from previous
experience, had in that time lost fully one ounce.  When put on the scale
on arrival at 11 A, it was exactly full weight, fully keeping down the
scale beam on its own side. Being left there on the scale untouched until
11 r.u—twelve hours—the scale beam was seen to have changed position,
the loafl having lost enough weight for the beam to rise of its own accord
on its own side, and of course be depressed on the other, and more than
hall an ounce weight was necessary to again balance.  Fifty hours
after arrival, it was 1} ounces short, although except for the first twelve
hours after arrival it had been kept under best conditions for moisture in
close contact with other bread and covered by a cloth.  In many cases, such
as when exposed to the draught, and oftentimes sun, on the top of a van, the
loss would be very much more. The natural moisture in four will vary
from 9 to 14 per cent., and taking 12 per cent, as a good mean for flour
milled in this country, that would be 33% Ibs. or n{:ur]}? 33 _q.'ﬂ[{}u:-'. in every
sack of 250 Ibs., and to this, in order to make dough, a further 14 gallons
usually, but varying from 13 up to 18 gallons, would be added by the baker.
The term dryness as applied to bread is therefore relative only and not
absolute, being a mere sensation, because the driest of half quarterns is
seen to be composed of about one-third of water.

o
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CRUMBLINESS

RUMBLINESS in bread, like so many other defects, is said to be
produced by a number of different circumstances, but, on close ex-
amination, it can always be said to be caused by the flour being unable to
withstand the strain to which it is subjected. The effect of the strain is, of
course, in proportion to the quality of the flour, and the strain can be given
in different ways, but crumbliness is more frequently due to over-fermenta-
tion or overproof than anything else. It is very seldom that heavy or
underproved bread crumbles, crumbly bread usually being very light.  Also,
the drier the bread the more it will usually crumble, as borne out by the
fact that a loaf will erumble, when once the steam is out of it, more, and in
finer crumbs when stale than new. It is oftentimes not fair to test erumbli-
ness by cutting the loaf when hot, as the drag of the knife will depend
much on the sharpness of it, and the way in which it is used. A sawing
action makes a very much cleaner face than any attempt to push the knife
through it as if cutting a piece of cheese ; in fact, such a loaf is a torn or
jagged rather than a crumbled one, because, although it is difficult to
spread slices, there are really no fine crumbs produced. Crumbliness, like
so many other features in a loaf, depends largely on the gluten, that is, the
way in which the threads of gluten, that are present throughout the loaf like
a net, are able to hold together the other portions of the loaf. Gluten
requires a certain amount of fermentation and moisture before it is the
perfection of elasticity and tenacity ; it then gradually loses its capacity for
binding the loaf together, and anything that weakens or decreases the per-
centage of gluten on the one hand, or anything that toughens it on the
other, must therefore have an effect on crumbliness,
Labour and salt have a considerable effect in checking the weakening
and peptonising effect to which gluten is subjected in fermentation.
These points, together with the lowness of the temperature and the
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strength of the flour, are those which enable the long sponge process in
Scotland to be attended with far less effect on the crumbling of the loaf
than a similar time when given under other conditions typical of other
parts.  Salt frequently not only steadies the fermentation but has a
binding influence. It is frequently noticed during flour testing that if
one has two glutens, one exposed to the air, and the other under water,
that, when pr{}cﬂeding to test them shortly afterwards, the one that
has been kept moist stretches most without breaking off short—in other
words, it has become mellowed, and had its properties developed, and
thus able to stand the strain better than the drier and unmellowed one.
This same characteristic will sometimes be seen in tight dough which on
baking cracks and bursts, whereas a slack one, under the same other con-
ditions, stretches and expands evenly.  In the same way a tin loaf, that
is not overproved, will have a nice, light, pliable crumb, and not be in the
least crumbly.

There is therefore no necessity for a tin loaf to be crumbly, and the
reason that so many are, is because they are usually, in mixed batches,
moulded first and set in last, and made to subject themselves to the con-
venience of the remainder of the batch, and not only become more proved
than the remainder, but frequently too much so. Except for over proof, the
slacker the dough the less crumbly it is likely to be, because moisture will
always of itself have a restraining effect.  Crumbliness is usually the opposite
of harshness. With more freeness in the trough than anticipated, an extra
knock down or turn over before throwing out will frequently prevent the loaf
from being crumbly, because crumbliness can come from over-fermentation
in the trough as well as overprool in the moulded loal stage, either in the case
of a tin or a cottage loaf. When a loaf is under proved, it is often irregular
in texture, that is, it may have large holes in some parts at the same time
as a fine texture in the rest of the loaf; but when a loaf is over proved, it
will frequently be of regular texture, that is, it will have neither large holes
nor fine texture, but have a uniform coarseness, It is this even or uniform
texture and coarseness that results in crumbly bread, crumbliness being
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oftentimes the result of too much recovery after moulding, as opposed to
holes being from insufficient recovery. With loaves of the same evenness
of mesh in the texture the difference in the crumbliness will often be the
amount of moisture, a moist loaf crumbling less than a dry one. It is
here that the oven may have effect, and crumbly loaves, the same as dry
ones, will very often be produced by baking too long a time in too slow an
OovVen.

It is sometimes said that insufficient soaking or baking to the centre
causes crumbliness, but certainly the opposite is far more usuval. Of
course, however, where the loaf is overloaded with water, and the gluten
be overtaxed, it is a case of the load or strain being too much to carry, and
15 hardly normal in white bread, although it will frequently happen in
brown. Loaves that have been made from long process are not only
weakened in their gluten but, of course, require longer time for baking, and
there can be cases where insufficient baking does not harden or hold
together the particles as it should do, and allows them to become coarse.

[t was remarked above that anything that decreased the percentage
of the g¢luten would have an effect on crumbliness, and we have in
this connection frequently noticed that the addition of large quantities
of scalded flour have caused loaves to be crumbly when stale, although
not so noticeably when still moist. We have also noticed that the
addition of lard in ordinary loaves has a tendency to make them crumbly,
although there are plenty of cases, such, for instance, as in French
bread as made in Scotland, or the tea bread from the same place, where
they have been perfectly firm and solid in cutting, but then the dough
has frequently been considerably laboured and toughened by a brake or
otherwise. In the case of cakes, with which we are not so immediately
concerned, crumbliness is usually due to excessive lightness, and reducing
the chemicals or adding stronger flour has frequently been found to be a

Cure,
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SOLTENESS

READ cannot be sour without acid, but bread containing acid is not

necessarily sour. It is a question of degree. Before further going

into the question, one can at once say that as far as the baker is concerned,

sour bread is practically always the result of too much fermentation, that is,

too long a process of bread-making, the time being in proportion to the
speed.

The acids found in sour bread are lactic, acetic, and butyric. The lactic
is the acid of sour milk, and exists in sour bread to a greater extent than the
acetic and butyric, and is thus often said to be the cause of sourness.  Sour
bread, however, not only tastes sour, but smells sour; and lactic acid,
although usually accompanied by other odours, is itself perfectly odourless,
or without smell.  The proportion .and amount of these acids in sour bread
will be governed by the variations and extent of different systems of bread-
making, but the lactic will often amount to 835 to go per cent, by weight, where-
as the acetic will only be about 5 to 10 per cent., and the butyric very much
less still.  The latter, however, by its objectionable character is far more
noticeable than its weight would indicate, and the actual percentage of acid
present is not always an absolute verdict as regards the sensation of sourness
in the bread; because not only are some acids seen to be more readily de-
tected by the senses of smell and taste, but also the larger amounts of
salt employed, and even the coarser or stronger flavour of some flours will
counteract or hide the presence of the acid in different degrees.  Lactic acid
is, undoubtedly, always present in dough, and it is only when allowed to get
to excess, or when the sugars and flavour of the flour are exhausted by too
much fermentation and not replaced by some other flavour, that its acidity
strikes on the palate, giving what is called sour bread. This principle is
further dealt with under the heading of flavour.

In some bread there will not be more than about four or five parts of
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acid in 10,000, but there must be much more in Scotch bread, where the
presence of lactic acid is rather preferred than otherwise, being liked for its
action on the eliadin of the gluten as well as for its flavour; and it would
be awkward, in the presence of a powerful Scot, to call his bread sour, At
one time one used to hear sour bread attributed to disease germs in the
yeast, which could be seen by the microscope, but on the principle that a
germ cannot produce its by-products when surrounded by an excess of them,
the lactic acid germ sometimes is largely added in the preliminary stages
during the manufacture of yeast, so that it should not produce so much
acid afterwards. The lactic germ is smaller, yet quicker in its action than
yeast ; it ferments glucose like yeast, but instead of producing aleohol and
carbonic acid gas, except in traces (it is stimulated rather than otherwise by
the latter gas), it makes lactic acid. The sugar of milk is its best food in
a temperature of go to 100 degs. F., and it is checked by alkalies as well as
strong acids.

Acetic acid, or vinegar, is produced from alcohol by the action of free
oxygen. At one time it was thought that this combining of the alcohol
of the dough with the oxygen of the air, otherwise called the oxidation of
the alcohol, was the cause of sour bread, by reason of the production of acetic
acid, which, however, we have seen above is but a small proportion of the
total of the acid of sour bread. This reaction is employed in making
vinegar, but the action takes place only by extreme exposure to the air, and
for a long period, and is altogether too slow to be compared to the formation
in the bakery of acids by fermentation. Like the lactic, it hastens fermenta-
tion and peptonises or mellows the gluten.  The butyric germ, on the con-
trary, does not want free oxyzen, and hinders fermentation, and although it
develops at less, it likes best a temperature of 105 degs. I'., or about 10 degs.
more than the acetic erm. It derives its name from its connection with
rancid butter, in which it laroely exists, but it can be obtained from starch
products and lactic acid.

The acids produced in bread-making are mostly organic, lactic being
the chief, by the splitting up of the compound starch and sugar into
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different products than those produced by yeast ; it is therefore not difficult
to understand the important fact that a vigorous yeast fermentation, provided
it be stopped soon enough, is a most effectual check to the development of
acid or sourness. This is abundantly proved to be the case in practice,
because nowthat short processes with larger quantitiesof yeast are more used,
there is certainly less sour and twangy bread than there used to be; and
amongst the hundreds of loaves we receive from all parts of the kingdom,
we have had plenty of sour and nasty ones from long processes, but seldom
any from a quick and short system. The whole purpose of this book is to
avoid long words, dry matter, or matter difficult to understand ; and we
had some hesitation to insert the following formula, for the fear of their
looking too chemical or too advanced, but they are really very simple, and
so clearly summarise much of what has just been said, that they cannot
otherwise than help towards understanding.

In healthy bread fermentation by yeast the starch is first changed into
maltose (and dextrine), and then into glucose, and then the glucose into
alcohol as follows :—

CeH 20y = 2C,H.HO + 2C0O,
Glucose  mto Alcohol  and Carbonie acid gas.

Then the alcohol is chanced to acetic acid thus—

#

C,HHHO + O = H,0 + GH,0

Aleohal with Oxyzen into Water and  Aldehyde.
Then—

CH, 0 + ©O = HCH,0,

Aldehyde  and Oxygen inte  Acetic acid.
The lactic is derived thus—
o e
B o PR D TR [
Glucose  into Lactic acid.
The butyric is derived thus—
2C,H,O0, = C,H,O, + 2C0, + H,
Lactic acid mte  Butyric acid  and Carbonic acid gas  and  Hydrogen.
Commercially we cannot exclude these foreign ferments ; we may buy
the best flour, the purest yeast, have our bakery furnished throughout with
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glazed tiles, frequently washed down, have all tubs, tables, and troughs
scrupulously clean and pure by means of the live steam jet or the solution
of bisulphite of lime, but even then we must make up our minds to have
these aids to nature always with us. Twenty ruffians in Trafalgar Square
without a policeman will be more dangerous than twenty thousand in Hyde
Park under proper control. We cannot purge society of its blacklegs, so we
make laws and appoint custodians of those laws. Likewise we cannot
annihilate lactic zerms from our bakeries, but we can decide upon rules, and
place a strong cordon of yeast cells over the unruly. Itisa question of roughs
2. policemen, or yeast o souring bacteria. ‘The power of one organism
to overthrow or check another depends on the relative numbers of these
originally present, the medium in which they grow, and the temperature.
Both yeast and the souring organisms will up to a certain point become
more active with an increase of temperature, but if yeast be in the ascen-
dant, it will stll more be so if accelerated anywhere up to 95 degs. F., and
practice blames theory for saying that (as lactic, acetic, and butyric ferments
flourish best respectively at g5 degs. and 104 degs. F.) sour bread is thus
accelerated by the increase of temperature. Some writers claim that this
theory of increased temperature producing scurness is borne out by practice.
It is true a warm and free sponge or dough, by reason of its extra speed,
will more quickly run over the precipice if not stopped, but it is the neglect
to stop, and not the temperature, that has done the mischief.

With impure yeast (if enough of it and worked freely) and inferior flour,
with many lactic germs, it is possible to make sweet bread ; but the best
of yeast and the best of flour is no absolute immunity against sourness. As
long as the yeast is more vigorous than that of the souring germs, and thus
sets up a more powerful molecular motion (similar to the conduction of heat)
on the area of the sugar and nitrogen supply, it has a first claim on these
stimulants to the detriment of other organisms which are less numerous or
less stimulated. When the yeast begins to flag, either by reason of the
harmful accumulation of its by-products, or by the consumption of the sugar
and nitrogen in the form required, and has so changed this nitrogen to render
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it suitable for the lower organisms, these lower organisms no longer have even
their comparatively unsuitable food wrested from them. But, on the contrary,
they have ample supply of less complex molecules of sustenance, and as their
acid products are not consumed nor then hidden by other flavours, they
accumulate apace, and their products taint their bed. If fermentation had
been stopped by baking earlier, all mischief would be saved ; and the period
at which the Hagging of the yeast occurs and the acid products of the lower
germs accumulate, must depend on all the various conditions of fermentation
elsewhere discussed. It is not strictly scientific to imply any battle of the
germs, but the point desired to be emphasized is that in practice sour bread,
with similar materials, barely ever comes with a lot of yeast, worked
vigorously for a short time, and is far more general with small quantities of
yeast, worked sluggishly over a long period.

The yeast does not flag entirely because it has no food left, as it is
quite possible, as illustrated personally by experiments, for it to starve even
in the presence of abundance of sugar. Each organism becomes accus-
tomed to certain conditions ; as these heeome unfavourable less proportion
of their specific products are formed. Yeast without nourishment under-
goes changes as regards its h:,—'-l}rmlLlctQ very similar to that of putrid
fermentation.  When it is under conditions of moisture and warmth
suitable for growing and feeding on the food which is not present, it feeds
on its own protoplasm, decreasing it in weight and producing acetic acid.
Yeast can produce a certain amount of acetic acid, but the amount is largely
increased when feeding on itself or * softening.” Acetic and lactic acids
are more appreciably formed with free oxygen, but the butyric ferment is
best without. Butyric and acetic, unlike lactic, have both a characteristic
smell, and the remark concerning the formation of acid when the yeast is
weak, will apply more to these than the lactic. By reason of lactic acid
having no smell, it would be possible for a dough to be sour to the taste
without being detected by the usual test by the nose, if other acids had not
been allowed to be produced at the same time.

Although one has said the mere presence of these disease germs
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will not necessarily make a loaf sour, there are more of them in low
grade flours, and bad yeast, and dirty utensils than in better
materials, and in that case more precautions would have to be taken to
prevent their development. This is particularly true concerning the
butyric. The more the yeast was impure the more it would likely to be
faint, not only because of the impurities but also because their greater
presence would often indicate a yeast of inferior manufacture in other
respects, and a greater quantity of yeast would then be required to get the
same amount of vigorous fermentation. Some people reduce the yeast the
next L‘l;l}‘ after gz-.uin;_g sour bread, or L'L'r::l'l back a Li{_'t'l_l_t_:h b}' T_.Elkil'lg it up cold
when the sponge has dropped too much, but there is far more sour bread
made by too little veast and too low a temperature than by a lot of yeast.
Extra yeast has never of itself produced sour bread, but has often saved it.
For instance, with an overwrought sponge the right thing to do would be to
add more yveast when making dough, and take it warm, and then throwing
out and ;.__:ul,ting into oven quickur than usual, and into as hot an oven as
possible, It would also be advisable, if possible, to make a bigger dough
than originally intended, whereby the sourness of the sponge would be more
distributed and less noticed. It is on this principle that a piece of leaven,
which is sour dough, is made into a batch of sweet, crusty, and crisp bread.
[t must not be forgotten that a sponge or a dough, like a pear or any other
fruit, often takes a long while to get to maturity, but when once there it
decays or gets rotten with inordinate speed.

Irrespective of taste and smell, a sour loal can usually be detected by
the eye. It has been shown that when the dough has been over-fermented the
2luten has been so changed in character as to take very littie, if any, bloom,
or healthy crust colour, even if baked in a hot oven. The crust will be
arey, without gloss, without brightness, and have no roughness between top
and bottom, and be generally smooth and dull, and with dark or purple
edges, particularly where the heat has not much access. The crust will
Lie sunken and skinny, and be in putty-like ridges. The crust will splinter
too much, and the crumb will crumble. The loafl will be shrunk and not
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well expanded by the baking. The crumb will have gone back in colour,
and will be of close texture, fine in most places, and without small bright
holes distributed throughout the loaf, but probably a big one here and there.
The head, in the case of a cottage, will, when pulled, come off in the hand
with very little resistance, and will be often almost falling off. The shiny
corners and dark patches further indicate the state of the interior, and the
whole, even at a distance, is instinctively repulsive.

ROEPY BREAL

I OPY bread may be defined as that bread which, when broken asunder,

shows fine silvery threads. Characteristics that accompany, although
not necessarily constituting it, are a soft, wet, sticky and clammy crumb,
and oftentimes, although otherwise of ordinary external appearance, a red
and immature crust.  Another feature llf;ll:l]l:.-' .'u;::u[lll}a:‘l}'il'lg_;' is a character-
istic putrefactive smell, which, however, is not necessarily the work of the
ropy germ alone, but also of other germs which obtain the opportunity 1o
function. When yeast acts on soluble starch and sugar, it is inverted into
maltose (about 8o per cent.) and dextrin, then into glucose, which is finally,
with traces of glycerin and suceinic acid, changed into about equal weights
of alcohol and carbonic acid gas.  When the ropy or viscous germ acts on
glucose, the result is a peculiar sugar, known as mannite (50 per cent.), and
a gummy substance similar to dextrin (44 per cent.), and carbonic acid gas
(6 per cent. ).

Amongst the causes that have been suggested, dirty troughs are usually
the first named. We know where the lining of a trough was taken out and
fully hall a bucketful of the usual evil-smelling slime was removed from be-
hind, vet the owner had been there many years, and had also worked a long
process, with brewers’ yeast, which is often blamed, yet never had rope. We
also have exhibited a loaf made entirely of such matter which had no yeast
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in it whatever to check the ropy germ, it was also made slack, and then
under proved, and then baked in a cool oven, all of which are said occasion-
ally to be causes, but there was no rope. Some of the last ropy loaves we
recetved came from an efficient factory of only a few weeks old,—with
glazed tiles and movable troughs, etc, etc.,—which was said to be spotlessly
clean.  Other men have still had ropy bread after cleansing everything with
antiseptics, and we have made good bread in a trough that was blamed for
the disease.

Uncleaniiness may conduce, under favourable circumstances, to the
breeding of the germs that give rope, but before bread can be ropy,
the germs must not only be present, and also in large quantities, but also
must have opportunity to thrive in the dough, by not being outnumbered or
held in check by the yeast. They must have strength, suitable temperature
and moisture to develop and make their products after the yeast has ceased
to work, oftentimes after going into oven. [t is a case of germs + medivm
+ opportunity. Sometimes the disease will have sufficiently developed to
be discernible when drawing batch, but more usually it will not show itself
until the next day or day after. The flour is sometimes given as the cause,
and certainly flour from sprouted wheat would give a better medium. We
know of three batches made all in the same way in every particular, excepting
that the third and only ropy batch was made with lower quality flour. That
would perhaps convince some it was the flour, but in a certain large town
very many people had ropy bread at the same time, but were not, of course,
all using the same flour, it having come, as usuval, from many districts.

Ropy germs are often found in the wheat husk, and, of course, there is
more of the husk in cheap flour than in the best flour, and, likewise, more
still in wholemeal. Ropy germs are present frequently in malt, but we have
made loaves, and wholemeal ones as well, with an excess of malt extract
which were clammy and sticky, and kept so for days, but were not ropy.
Moreover when pieces of dough from the same batch were held over and
given more proof even the stickiness disappeared, the loaf of the series that
was baked last being quite free from the excess, the yeast having consumed it.
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[n the same way yeast will eat up the gum formed by the viscous
ferment, if the yeast be stimulated or fresh be added. The published
experiments of the celebrated chemist Heron show the ropy or viscous
ferment to be present in practically all yeast. He rarely examined a sample
without it, therefore one cannot lay the blame, as many do, of the sudden
appearance of ropy bread to the variety or any particular sample of yeast.
Bread made without yeast (and also, of course, cakes) is also sometimes
affected. More aeration and more baking would help to correct the evil,
although seed cakes are usually most affected and are not so heavy as others.
The same chemist found the ropy germ even in the shavings that had been
planed off tubs and utensils. ** Invariably found them teeming with rope.”

Some blame the potatoes. The viscous germ is sometimes called a
potato bacillus, being so named because it was first discovered in a
potato, and is usually present in the skin and eyes. DBut we get plenty
of ropy bread without potatoes. With slack doughs, the loaf, of
course, takes longer to bake, and the moisture left is more likely to be
greater, and moisture helps development of germs like viscous ones,
which withstand heat of oven better than yeast. Although the immature
ones are killed, many of the stronger ones can live in the crumb after
baking. They have been known to stand boiling for fhve hours, and,
of ‘course, the centre of a loal does not much exceed boiling. If
baked in smaller loaves heat not only penetrates easier, but more of the
loaf is subjected to the crust temperature, which would be approaching
double that of the crumb, and no germs grow in the crust.

There are several sorts of ropy germs. Under 70 degs. I, they grow
very slowly.  The bacellus viscous flourishes best at 86 degs. F. according
to Schutzenberger, and the so-called dacterinm viseous vini best at 6o to 62
degs. . When two loaves taken from same batch were placed after baking
to cool in temperatures of 104 and 4o degs, I'. respectively, one was ropy
and the other not, a warm close atmosphere considerably stimulated the
development of the ropy germ. Cases have been known with loaves from
same batch where some were kept in the bakehouse, covered over with




118 THE BOOK OF BREAD

sacks, and some taken up to the cool shop, being, as far as could be
ascertained, the same in all other respects: the former were ropy, the
latter were not.  Bread that was made from specially grown yeast in a
laboratory was found to be ropy.

When vyeast is faint in summer it is frequently so because of
having * softened,” that is, having commenced feeding upon itself or
having commenced to undergo decomposition, and the water with
which the softened yeast was washed was found to contain a gummy
matter and an uncrystallisable syrupy substance. As ropiness sometimes
does not develop until a day or two after baking, much bread is eaten
with a full force of germs in it, but they are quite harmless to the con-
sumer, being similar in that respect to many other germs that are expressly
cultivated. It is a well-known fact that certain germs are sown so as to
counteract others. At one time some used to talk of the freedom of yeast
from bacteria as a criterion of its commercial value; that may be so in
some cases, but certain yeast manufacturers put acid germs into it in order
to check subsequent development.

Lactic acid germs are recommended by authorities on the Con-
tinent, where the leaven process is used, for checking rope. This may
have some small bearing on the freedom of Scotch bread from rope,
although, of course, there are more important factors in that case; for
instance, although the Scotch process is long and slow, it is really a very
powerful and well-conducted fermentation. There is an immense amount
of yeast grown throughout its long process, and although steady, the
fermentation is very different to the differently handled, starved and half-
dead doughs that favour rope; it is like the slow working hydraulic ram,
which has great force and cannot be easily checked. The fermentation is
so complete that everything in the way of gummy matter or a suitable nidus
is eaten up and dried out.  There is, moreover, the great bulk, and further
the very perfect aeration of the Scotch loaf, and a long process being the
rule every precaution is accustomed to be taken. It is not a slow fermenta-
tion in the sense of being a faint or a starved one; it is progressive all the
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time. The so-called native germ of cheese and butter, the one corresponding
to the yeast of bread, is the lactic bacillus, and it has been found, and
is done commercially, that the best way to prevent the effects of mouldy or
rancid or tallowy flavour giving microbes, is to get rid of as many of the
latter as possible, but being unable to get rid of all of them, a strong crop
of lactic germs is grown in a “ferment” just like a baker's. This is then
added to the bulk, so that the native or desirable germs so outnumber the
undesirable ones as to arrest their action long enough to allow the cheese to
ripen with the flavour as desired. This is an uncontroverted fact and is
on all fours with what is required in the case of yeast in bread in order to
keep down rope.

[t is said that sunstroke is not due directly to the sun, and it is
well known that some people can stand a blazing sun better than others,
and themselves stand it better at some times than at others, according
to their health, but the hot weather provides the conditions necessary for
the development of the sunstroke organisms. It is the same with two
people going into an infectious place, the one catching disease, the other
not. The germs of many diseases are always in the air, but occasionally
the conditions are more suitable for their development and powers of
destruction than at others. When they increase in the air more people
fall victims, and there is an epidemic, there are then extra precautions
taken to decrease and prepare against them. [t is the same again in the
botanical world. Grains of wheat can lie on the table and elsewhere
dormant for long periods.  They are not dead, although inactive, but when
they are placed in the warmth and moisture of the soil they fecundate.

[t is therefore seen that in the study of ropy bread many principles are
involved. When preparing to give a lecture on the subject we made a
series of loaves in all the various ways that are said to cause the trouble
but could not get a case of rope. It was in the autumn and the germs
were evidently scarce, although cases have been known in the winter.  For
the past ten years or so we have never passed a summer without getting
cases sent by correspondents whom we have never failed to relieve promptly.
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In conclusion, then, there is seen to be really no one cause except the
triumph of the ropy germ over the yeast or gas. When this serious
disease asserts itsell one must first take all precautions to decrease the
germs by clean utensjls and good materials as much as possible,; and more
particularly increase the vigour and maturity of the fermentation instead
of checking it. It is necessary to get more gas, more ripeness, more
lightness, thereby less stickiness and more dryness and more thorough
baking, and then quick cooling.

HOLES IN BREAD

TONCERNING holes in bread there are many conflicting opinions.
Men engaged daily in the handling of dough differ; thinking men
who commit their thoughts to paper are diametrically opposed ; but we think
the differences of opinion would disappear if the different kinds of holes were
kept in mind, and the subject more fully discussed. Holes in bread may
be divided into two classes—those, on the one hand, which are more or less
distributed in a loaf, being of medium size and numerous, and those, on the
other hand, which are very large, being only one or at most two in the
entire loaf. There are many subsidiary causes, which we shall proceed to
discuss ; but the first class of holes, as above, can usually be traced to
inadequate fermentation, inadequate proving or inadequate recovery after
pressure, at one or more of the various stages. Holes will be minimised or
accelerated according to the suitability of the moulding to correspond with
the different degrees of ripeness of the doughs. The second class of holes,
as above, will be caused where there is too much fermentation, thereby too
much degradation and collapsing of the gluten webbing, or to folding in
skin or cones, or to pieces of unbroken sponge, or to severe bashing. Sour
bread practically never contains the first class of holes, but occasionally, in
the making-up, will possess one of the latter class.
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We often find the use of a stronger flour than usual giving holes. We
frequently hear it remarked by various bakers with whom we come into con-
tact that they do not use So-and-50's Hlour because it makes holes. The
holes are not the fault of the flour—the strongest Hour can be used without
holes ; the fault lies in using that flour for that particular method of making
bread ; one is using a stronger flour than the style of fermentation requires,
and to use strong flour when one has learnt to use weaker is pure waste.
L xtra strong flour, when of good quality, and not of a low, coarse nature, is
expensive to buy, wants more breaking up, and is only required by the old
school of bakers for special sorts of large, highly fermented, highly silky, and
fine-textured bread, such as Scotch. If, then, you find the presence of a
certain flour accompanied by holes, you might discontinue it as not necessary,
or suitable to you ; but the real cause of the holes in this case consists in the
fermentation not being sufficient to mellow the flour, and extra fermentation,
all things being equal, would disperse the holes, but, practically, it is easier
to discard a flour than to alter one’s process of fermentation and the time of
one's work.

The inadequacy of fermentation could, of course, be corrected by more
yeast, or more heat. Holes caused by insufficient fermentation usually
occur more often in off-hand dough than with sponge and dough.  Holes
in off-hand dough often appear when the dough is only to be given—with
normal quantities of yeast—about four hours to the oven, and has had a cut
back to clear it at about two hours, which, of course, checks the fermentation
in that instance. In that case more total time and more between making
dough and cutting back 1s needed. In a sponge and dough process the holes,
when present, are more usually—no definite statement covering contingencies
can be made-—not the result of insufficient fermentation in the earlier stages,
but of insufficient proving on the boards after heavy kneading, or insufficient
recovery after heavy moulding in the hands of a clumsy moulder. If fer-
mentation has been slow and steady, loaves will be a long time recovering
their spring.

After heavy and rough moulding, fermentation would be temporarily
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checked or subdued, the loaves would feel dead, and would not be evenly
mflated if put into the oven before they had recovered from the pressure.
[f unevenly inflated there would, of course, be holes, because the unevenly
distributed gas expands under the action of the oven heat, and, being unable
to escape, keeps the dough distended unevenly until baked. If the dough
is ripe, but sluggish, it should be moulded lightly, or holes will result if put
directl v from the moulder into oven. Fine, well-cleared bread of guud even
texture is not obtained without plenty of labour, and the labour must be well
backed up by plenty of tissue or gluten in the flour, and plenty of salt to
toughen this tissue ; but where labour has been given, and the dough is ripe,
there has been plenty of time allowed for the dough to recuver, and the
extra time has often destroyed the flavour of the flour, which then needs
replacing by salt. We therefore usually find the counterpart, namely, that
bread of rather coarse, rough texture, merging into distributed holes, retains
the flavour of the flour, and is sweet.  But if this labour, which, under some
conditions, contributes to pile, be applied at the moulding stage of ripe or
over-ripe or sluggish dough, and the dough almost immediately baked, we
lose the good texture characteristic of highly fermented bread, getting the
holes without the sweetness,  As to whether the holes are the result of un-
mellowed and inelastic tissues, or the result of over-weakened tissue, the
network breaking down from small interstices into holes like the overweighted
net of a fisherman, as to which of these states produces the result, can be
ascertained by the nose.

At one of the early Agricultural Hall Exhibitions we remember seeing
a loaf that took third prize, and would easily have taken first except for a
large hole just in the centre of the bottom of the cottage. This loaf had
been made from ferment, sponge, and dough with brewers” yeast. [t was
matured to perfection ; it was not green, nevertheless perfectly sweet; it
having had a long, steady, fermentation, was not generating gas quickly :
was not baked in hot oven, which, under these conditions, would have
pulled and distorted it econsiderably ; it was suitably moulded, but, never-
theless, the hole was there, and could be clearly traced to the excessive
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bashing. Two fingers had been pushed right down, and the compression
was so great—it being traced right to the sole of the loaf—that, even with
a rapidly recovering dough, some time would have been required for the
rebound, whereas, in this case, we learnt that the ovensman had taken it
straight from the hands of the basher. Even with a medium oven the
dough was bound to fly, or give somewhere, because the heavily compressed
part would be temporarily numbed or subdued, and the gas pressed out
of it so as not to expand evenly with the rest of the loaf when thus invited
by the heat of oven gripping the head. The hotter the oven, and more
sudden the grip, the larger would be the hole when the dough was unpre-
pared to respond to it.

A piece of well-wrought dough allowed to expand at its own pace, say,
on the boards, and unstimulated by heat of oven, will show no holes on
being cut ; it does not rise until it is ready to, and whether under-fermented
or over-fermented, there is no considerable expansion of gas to test or
strain the inelastic tissue on the one hand, or the rotten tissue on the other,
On the same lines, holes in a Cuburg {1[1]'_«; ot I_u;in;_: L:xpu:-;v(l to the oven on
so many surfaces as a cottage, or not being subjected to the uneven pressure
of bashing, or to the possibly uneven pressure caused by moulding the different
sized parts of cottage in two hands, or by occasionally placing Coburgs to
prove in boxes or drawers, and leaving cottages out), are less usual than in
cottages. By thus thinking of examples for ourselves we learn the causes of
holes better than by letting others do all the thinking for us, and giving con-
clusions in a manner that often convey the opposite of that intended.

In some cases we have found the introduction of kneading machinery
aggravate holes.  This, of course, is not the fault of the engineer. The
fault is on all fours with the same thing that occurs when dough is not in a
proper state to be Put into the oven direct from the hands of a h:;av}'
moulder.  Tightening up in a machine is the excess of moulding, and when
thus L]E:l{]{ﬂ'lﬂﬂ, and not allowed to recover, it will not respund as |11i;1|:|)’ as
it should when being raised by the oven, the same as with too severe
bashing : it must have time. In one of these cases, instead of extra time, we
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recommended that the dough should be kneaded to a greater extent by the
“reverse ” motion of the machine. In that case the kneading takes longer,
but it is more lightly done, and the holes disappeared.

If the sponge is tight the fermentation would not be so far advanced in
the same time as when slack, that is to say, if the amount of flour were
the same in each case, and only the water altered. Pieces of unbroken
sponge would be undistributed gluten. A piece of gluten thus separated
from the flour expands under the influence of heat from the size of a walnut
to that of an apple, lifting the dough unevenly into a hole. When a skin
is carelessly turned in there will, of course, be smooth, dull holes, as two
skins will not readily adhere to one another, and the least pressure of gas
must part the two into a hole. We well remember an Irish loal sent us,
made from well-wrought dough, but much rolled up, and the huge hole
therein was entirely the result of two skins in the interior not adhering.

We once received two cottage loaves made in same way and from
the same ingredients; one cut well, with a good face throughout, and
the other had an exceptionally large hole in the bottom, and was also
holey in the top. There was no sponge, therefore the hole was not
caused by unbroken sponge; and as the flour was the same in each case,
it was not caused by strong or weak flour. It was well made and
well cleared, as it was made in a machine ; and the crust was beautifully
smooth, well finished, being moulded quite green, without any cones what-
ever; and the whole loaf from the exterior had the appearance of being
turned out by a thoroughly good workman. Both loaves might be said to
have been made under best conditions, and none of the usually mentioned
faults of holes were present. It might seem strange that one loaf was so
much worse in that respect than the other, but, carefully looking at the
matter, the fault was evidently due. to the moulder ; although the moulder
might be looked upon by his fellow workmen as a good one, he was, how-
ever, not a good one in the respect that he had moulded the loafl in a
manner unsuitable to that particular dough. He had moulded too heavily,
and therefore tightened up too much a dough that was already tight. His
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moulding would not have been too heavy, and would not have had such
disastrous effects, if the dough had been slacker, had been free either by
reason of more yeast or more heat, or if the loaf, when moulded, had been
allowed to stand longer, or had been set in a cooler oven. DBut in the
particular circumstances of that man's trade the extra time was not convenient,
nor was a cooler oven, all things being correct, to be recommended ; therefore
it was the moulder’s fault in moulding dough in such a manner that it could
not recover itsell under the conditions with which he had to work. The
fault was not that he was a bad moulder in the ordinary sense of the term,
but that he did not suit himself to the conditions surrounding him. The
man that moulded the loafl that was without the hole had adapted himself
to those conditions. In other words, one man knew he had a tight dough,
and that there was not much time for it to recover after moulding, and that
it had to go into a hot oven, and he therefore moulded it lizhtly and made
a big head for it, whereby the tightness of the dough and the conditions
that were to foliow were largely compensated. His lighter moulding and
the larger head he made did not make such a pretty loaf to look at outside ;
it did not stand up so well, but what it lost in exterior appearances it more
than gained by having a better and more even interior. Had the dough been
made slacker, or had there been plenty of time after moulding, or had there
been a cold oven, then the man that moulded lightly and with a larger top
would not so easily have made a better loaf.

Many loaves are perfected or marred by the handling they receive
after the dough leaves the trough, and, although the moulder might often
blame the proving, or oven, it is he that should adapt himself to the oven,
rather than expect the oven to be adapted to him. Although there are
thus to be seen many subsidiary causes for holes in bread, the great
majority are, undoubtedly, caused by too much hurrying at the finishing
stages, that is, too little proof after the loafl has been moulded into its
final shape. Proving on the boards, or at any previous stage, has no
desirable effect if the proof is again knocked out by the moulding, or
docking, and not allowed to recover; but the better dividing of the time
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for proof need not necessarily mean more total time, or thus delay the
batch. When the holes are caused by dry skin, or by excess of cones,
the latter can usually be seen, especially with a glass, sticking to the
surface of the hole. It sometimes happens in short methods that dough
has not an even consistency throughout, it having been hurriedly made, and
not having sufficient time for the water, and even some of the ingredients,
to be evenly distributed throughout the whole.

Sometimes lumps of yeast or salt will cause a hole; therefore the
liquor in which these have been dissolved, and also for other reasons,
should always be strained. The holes that are made by excess of cones
or skin on the surface, or by abruptly finishing closings, are usually of an
acute and smooth kind ; whereas the holes from immaturity of fermentation
are usually of a dragging kind, that is, there are fibres stretching from
them. These dragging holes are very often seen, and are of oblong shape,
in a tin loaf that has been made from a very lively dough, and placed in a
tin too small for it, whereby it is not proved long enough, and, when put into
the oven, the gas rushes suddenly from the bottom to the top. Where
the dough is not well cleared there will be gas bladders that ought to
have been squeezed out, and which will expand into holes when coming
under the influence of the oven. In this case firmer moulding would
beneft, but the firmer the moulding the longer must be the time for
FECOVETY.

There are some cases, however, in which over proof in the case
of tin loaves, especially in brown breads, will make what in this case,
however, should almost be called cavities, being so distinetly different
from the majority of so-called holes. The cavity referred to is that which
happens when the loaf has been proved and risen to a greater extent
than the flour would properly stand. The crumb then, before it becomes
set by the heat of the oven, somewhat falls again, but the crust has by
that time become set, and does not fall with it, the two therefore parting
and leaving a cavity. Excessive water in the brown bread often helps
to this result. Tin bread, however, as a rule, contains less holes than
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other sorts, because not only is it often slacker and more pliable, but
also, in other cases, is usually moulded and placed into the tins first, and
vet set after the other loaves, thereby getting greater proof. Sometimes
the top crust of the loafl has been blown up from the remainder like a
balloon, simply because there is a skin all round the exterior, and the
bash hole was incomplete or sometimes stopped up by a prepared wash,
whereby the gas could not escape and had to lift the whole crust.  In this
connection it might be remarked that, although immaturity is often the
cause of holes, it is possible for a loal to be excessively young and have
no holes, simply because it has very little gas. Big heads on cottages
sometimes decrease holes, but, on the other hand, if not set under con-
ditions whereby the loaf keeps its shape, but, on the contrary, falls over
largely, the falling and pulling over will make holes of its own type, and
excessive top heat will often add to these. In the case of headless bottoms,
however, there are not often large holes, the size depending on the speed
at which the top leaves, because when the head is off the force is relaxed.
If the closings of cottages are put upwards instead of on the sole, when
the latter is very hot, a hole will often be saved. In the Scotch system
cases of holes by insufficiently broken sponges and use of hard flours in
the dough are more general, especially when sponges are unripe, It is thus
seen that each defective loaf is a law unto itself, there being very few things
that could be called, in all cases, absolute causes of holes, the effect always
being in proportion to many other conditions.

BLISTERS AND BLADDERS

HESE imperfections are caused chiefly by the dough being under-ripe
or under-proved, Uneven moulding, or a blow or knock, will often

be the direct cause of the top layer leaving the next to it, and therefore
making a blister, but these instances can be largely minimised by more




128 THE BOOK OF BREAD

proof. Various causes have been given for the presence of these imper-
fections, but when analysed they all amount to the same thing, namely,
immaturity, at any rate more maturity would get rid of them. They are
said to be caused by very cold sponge or dough, but it is obvious that such
a sponge would be more ripe if warmer. They are sometimes ascribed to
!-;t|'nng f]nur. |:|L11, such flour would h!:. 1MOre mellow if 1‘,111: E-E_'.r|mtr'|t'¢1ti-[}|'g WwWas
more ripe. The same applies when they are said to be caused by unde-
oraded gluten. When the dough is particularly lively and wiry these blisters
sometimes appear, and would be cured by the dough being again knocked
down and given another half hour before throwing out.  Extra slackness in
the douch and more proof will usually stop these, but cases have come under
notice where the correspondent has said he got the blisters with a slack
dough and well-proved loaf; on further inquiry it was found that these
blisters were in the loaves that were set just round the furnace, and not
in those that were set elsewhere. This may be ascribed to the excess of
]1&:;11_‘, but it was Illcrtfh‘ that, of course, the loaf should have had more l]r(;-c}f
when going into a hotter place ; it was merely insufficient proof for the extra
heat rather than the direct result of the heat itself. In the same way heat
can be toned down by a blanket of steam, and the effect of undesirable
moulding be minimised by better conditions of recovery therefrom.










SECTION III

CHANGES IN.FLOUR AND BREAD
DURING STORAGE, FERMENTA-
TION, BAKING, AND DIGESTION

¥ —A drop of Ink,
Falling like dew upon a thought,
May make thousands think."”
Byrow.

CHANGES IN FLOUR DURING
STORAGE

IT is a popular opinion that age in flour improves its quality.  This up to

a certain point is true, but in the same respect that age will have
more effect and a different effect on persons according to their constitution
and Etﬂbilil}'. so will age have a varying effect on flour.

Flour improves in most respects by being kept for a period of about
two months, but as time advances there will be a deteriorating action
according to the quality, condition, and character of the flour, and also
according to the conditions of its storage. The improvements will be in
the respect of the flour working drier, but the deterioration will be chiefly
in the flavour, which will, as a rule, evaporate somewhat in the same degree
as the water and often change in other respects,

The best conditions under which flour should be kept are in a store
of from 70 to 8o degs. with, if possible, opportunity for the evaporating
moisture to get quite away. In this respect the space given by some
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people for the purpose of allowing a cat to get round the sacks to keep
away the mice, is useful for allowing moisture to evaporate. Evaporation
of the moisture will be in proportion to the heat of the store; and there is
found usually to be a considerable decrease of moisture in hot places in a
short time, and also a considerable amount under usual bakehouse con-
ditions in three or six months. Curiously, more water seems to be
lost than can be proved to have evaporated, that is, there seems to be
a certain proportion lost that cannot be accounted for by the ordinary
methods of testing moisture in flour ; and it seems this difference is accounted
for by a certain portion combining with the gluten. This combining of
the water with the gluten of the flour with age, is borne out by the fact
that more gluten can be extracted from old flour than from the same flour
when new, the percentage being increased by less of the gliadin becoming
soluble in old flour during extraction by washing.

[t is sometimes found that flour milled from American wheats in this
country contains less gluten than the American flour from the same wheat,
the difference being accounted for by the difference in age and dampness,
which difference becomes adjusted with keeping and drying. In stone
mills it was the common practice to let flour run into “a pastry,” namely,
the large room in which the flour was stored in bulk before being put into
sacks, whereas now it is practically always run direct into the sack. It
was contended that this was an improvement to the flour, and it was some-
times contended that even storing the meal after it was ground. but before
it was refined to finished flour, allowing even some weeks to intervene, was
also an improvement. The germ of wheat contains relatively large amounts
of nucleic acid, and some 3 per cent. of the total acid is contained in freshly
ground commercial flour, but it rapidly lessens on the flour becoming older.

As flour was formerly of a much softer and damper character than
now, owing to the nature of the wheat ground, more precaution had to be
taken, because soft flours improve most with slicht age, but when badly
stored, deteriorate first, If flour is stored in a cool place, which might be
defined as being from 45 to 55 degs. F., evaporation is very slight, and
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although evaporation is great when in warm places, say, from 8o to
go degs., it is found that the whole of the evaporated moisture, and often-
times a little more, will be reabsorbed when the tflour is made into dough.
In the case of soft and moist flours in which the changes are always most,
deterioration will often set in after two months, especially if not kept in a
dr}' place. but in cases where one flour would deteriorate, another would
improve by standing a further time, and the time in all instances must depend
largely on the quality and condition of the flour itself.

In the matter of colour the flour will be found during the first few
weeks to bleach, but, if damp and kept in a damp cold place, it will not be
very long before it commences to darken or undergo other changes. Stronger
flour will continue to bleach for a Lr_mg::r |;:;|'im_], say, up to about three
months, and will run less risk of deterioration, but at the same time all flour
will lose in flavour what it may gain in colour and dryness, and can be kept
until it is not only of bad Havour but undesirable in other respects.

We have just turned up a note that we remember making some years
ago when reading the scientific papers that are published in France under
the name of ** Comptes Rendues,” which is to the effect that alkaloids are
formed in flour when kept more than a year; two to three-year-old flour
killed sparrows fed upon it in a few hours, with all symptoms of poisoning
—formation of these alkaloids attributed to gradual conversion of gluten
under influence of a ferment existing in the original grain,

Flour that becomes overheated is much deteriorated for bread-making,
for instance, if it should be heated in a hot water oven at merely a
temperature of 212 degs. F., as is the case when flours are tested for
moisture percentage, whereby all the moisture is driven off, it will then be
found useless for bread-making, refusing, like sand, to amalgamate, If
heated, say, to 160 degs., the effect will not be so great, but still would be
affected by reason of some of the ferments being killed or weakened; if
heated to 120 degs. there will be practically no injurious effect.

[t is within the author’s personal experience, that the difference that
takes place from allowing wheats to lie together from Sawrday to Monday
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can be recorded by figures. It has been found repeatedly, that where per-
centages of flour produced from wheat were taken, that the percentage on
the Monday was greater than on the Saturday, there being no difference
except that the wheats had been lying together on the Sunday, namely, for
more time than at any other part of the week. This, perhaps, had better be
dealt with when referring to blending. There is a popular idea that the life
of wheat is practically inexhaustible by age, being held by some that the
mummy wheat is still capable of growing. DBut it is well known that
much wheat taken from mummies has been put there by modern hands,
and it is somewhat interesting in this connection to remark that maize was
recently taken from a mummy, yet in the days of the ancient Egyptians
this cereal was not locally grown. Wheat, by keeping, will continue to
improve for a longer period than flour, and will not deteriorate so quickly
by keeping too long, but, of course, here, as in the case of flour, the changes
depend on the condition of the wheat itself and on its storage.

CHANGES DURING FERMENTATION
AND BAKING

"-[‘HH ordinary changes that take place during alcoholic fermentation

consist of the yeast acting on the flour, or other foods, producing the
final products of alcohol and carbonic acid gas in about equal weights,
and also traces of succinic acid and glycerin.  Yeast by itself is not strong
enough to start fermentation with perfectly good sound starch of flour, yet
it must have some of this starch as food in order to produce the sugars,
maltose and glucose, which are the intermediate stages in the process of
changes between starch and gas. Yeast starts on the natural sugar already
present in the flour, and softens the albuminoids or proteids, changing the
latter into peptones. These, in conjunction with the digesting agents in
the yeast, acquire power to break down the weaker or fissured starch




CHANGES DURING FERMENTATION 133

cells. However carefully the flour may be ground there will always be
some broken cells which, by being broken, allow ready access to the yeast,
and the larger the cells the more quickly they are broken. The starch is
changed, according to heat employed, into about four parts of maltose, which
is a sugar directly fermentable by yeast, and one part of dextrine, which is
a gummy and sticky moisture-retaining substance, quite unavailable to
the yeast unless further changed. The maltose undergoes further change
into glucose, a lower type of sugar, and then into gas,

The changes would be no different when the dough fretted ; they would
merely be quicker, more of the constituents would be broken down because
of the heat generated, and the normal gentle softening of the gluten, as
required, would be greater. If the yeast fretted in a ferment, it would
probably get exhausted and not reproduce itsell in a normal manner, and,
although the fretting would of itsell make no different products, there would,
in the case of the yeast being exhausted, be the opportunity for other
organisms that are always present to commence their work and changes.

An mmportant lesson which, according to his note book, the author
conducted for a pupil on a Bank Holiday some years ago, and which
will teach much of value in connection with the daily routine of com-
mercial batches, can be obtained by making a dough and cutting off from
it portions at intervals, of, say, an hour, and then moulding and baking
in the usual way. The first point noticed will be the great difference
in the feel of the dough at its various stages; on the one hand when under-
ripe, it will be resisting and tough, and on the other, it will be yielding,
squeezable, and short.  When baked there will be easily seen a much wider
difference between the various loaves made from the pieces cut off the main
bulk of dough at the different periods. At first the crust is foxy, then with
good bloom, then pale. Crumb gets whiter, brighter, more bloomy, then
grey, dull, and dark. Loafl is sweet but raw, then tasteless, then sour, then
putrid.  First dry, then moist, dry again, then clammy, being difficult to
bake. The details vary in detail according to other details.

[f a small p(:lrtiun of each |Jiu;|: of the :|nu;{]1 cut off at the
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various periods 1s washed for the purpose of ascertaining the quantity
of gluten therein, it will be found that at the first hour more gluten
can be extracted than if tested immediately on making the dough, but
as time proceeds the amount will gradually become less, and from
over-ripe dough it is impossible to extract any whatever. What might
be present is so changed in character that it is not adhesive, not sticking
together in the customary tough and elastic lump, but passing away with
the starch and water, having been changed by the fermentation from its
proteid form into more soluble peptones. Inasmuch as yeast is largely
made up of nitrogen, and must have therefore nitrogen during growth, and
is unable to feed on the proteids until it has changed them to peptones, it
probably has resource to the latter for its healthy nourishment.

The chief differences between the bread that is raised by the gas formed
by veast, and bread that is raised by the same gas being pumped into it
artificially, or supplied by the action of chemicals, are due to those changes
of the gluten and the starch. It is the yeast that digests them in much the
same manner as in the human body. It is difficult, therefore, to see how
certain breads that are raised by artificially added gas can be more
digestible, as is claimed, or foods so digestible as the fermented loaves,
but they, of course, contain no acid. The differences in volume, moisture,
colour, flavour, and texture are considered under their respective headings.

The changes during the baking are also very great, inasmuch as the
baking converts an uneatable mass into a wholesome food. The heat stops
one series of changes, namely, those of fermentation, and then, further, at a
temperature of 148 to 153 degs. F. causes the starch cells to burst; they are
then amenable to the digestive action of the natural ferments in the flour
or any similar substance, such as diastase of malt. As the heat increases to a
temperature of 180 degs. these albuminoids and ferments, such as diastase, are
rendered inactive by being thickened or coagulated in exactly the same way
as the white of an egz becomes set by boiling. The heat renders the loaf
light by expanding the gases therein and driving off much of the moisture
and other volatile substances, such as alcohol.  As this latter substance boils
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at a temperature of about 198 degs. I., there is usually in fresh bread only
about | per cent., and the amount driven off is not of such considerable
account as sometimes supposed. Many attempts that have been made to
collect this alcohol for commercial uses have been doomed to failure. The
heat, according to its intensity, dextrinises or caramelises the crust, and when
the loaf is well baked an average analysis of bread, as usually found to-day,
can, without going into decimals, be fairly well set out as follows —

Proteids or nitrogenous matters i . 7 per cent.
Sugar (maltose, glucose, etc. ) 2

Fatty substances (barely) . : , 1 .
Cellulose or woody fibre (barely) . : 1

Ash or mineral matter . . . 1 -
Carbohydrates (starch, dextrin, etc.) : 48

Water , : ; ; g 40

100 per cent.

Although there are variations, the latter are not great with bread made of
rood average fHour,

CHANGES DURING DIGESTION OF
BREAD

Tl [1S is the epoch when many various special and patent breads or other

special substances are offered to the baker for his adoption, and also
when the public, especially a certain  portion, are much interested in
the digestibility of various breads. An intellicent grasp therefore of the
subject by the baker will often serve to make or keep a good customer, and
often enlist the interest and support of the local doctor who is a traveller to
many of the best families. It will therefore be nteresting and also com-
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mercially useful to explain to some extent our human digestive apparatus,
which many persons wrongfully

especially bakers, who are ]arg::]y
custodians of the public stomach—neglect to study,

Our digestive apparatus consists of a so-called alimentary canal, with
various organs accessory to it. It is a muscular tube of no less than 30
feet in length, or five times as long as a tall man, extending from the
mouth, and, of course, ending at the anus and rectum. To six different
parts of it are given different names, viz. mouth, windpipe (pharynx), gullet
(sophagus), stomach, small and large intestines. The accessory organs
are the teeth, which masticate ; the glands, composed of cells, which secrete
the various digestive ferments; the liver and sweet-bread (pancreas), which
also respectively pour out their bile and so-called pancreatic juice. When the
bread or food is being properly masticated, it, of course, becomes mixed with
the saliva, which is caused, by the contact of the food, to flow from the three
pairs of glands in which it is secreted. All of these pairs of glands have
different characteristics, but it will suffice to say here that the saliva flowing
from them consists, when mixed, of over g9 per cent. of water, and of an
important digestive ferment called ptyalin. This ptyalin, like the ferment
diastase, converts the starch of the bread into probably two varieties of
maltose and three of dextrin. It is obvious that the easier the bread can
be masticated, and thus brought into contact with the saliva, the better will
it be digested. This well shows the ignorance of some people when they
say a heavy bread *satishes.” An indigestible substance may feel
heavy and filling, such as a lump of clay does to the camel rider when
without food in the desert; but, if indigestible, it cannot possibly be
nutritious, or any good as food, This ends one important stage.

When masticated, our bread or food is forced by the tongue back to
the palate, thence, by the united action of the tongue and windpipe muscles,
finds its way to the gullet, thence to the stomach. The stomach consists
of a pouch divided into two parts, large and small, and possesses three
coats., Into the well-known depressions formed by the mucous mem-
brane (the inner lining, composed of a web with numerous fibres), and
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called the “pits of the stomach,” a host of glands empty their secre-
tions. Near the lower end these glands secrete mucus, but elsewhere they
secrete the important colourless fluid, with a sour taste, known as the gastric
juice. This gastric juice, although being composed of more than gg per
cent. of water, contains phosphates, chlorides, some free acid, and another
important ferment known as pepsine.  This pepsine is the chief juice of the

HOW NOT TO DO IT!

stomach,  Although dissolving the tissues that hold meats together and
setting free fat, it has, by reason of the acid contained in the gastric juice, no
effect whatever on any starchy substances, and even stops the action already
set up by the ptyalin of the saliva. The bread, on entering the stomach,
goes first into the small pouch, thence into the large, and thence slowly
journeys round the stomach, coming again to the place of starting, until it is
rendered able to pass into the small intestine.  The pepsine, as contained in
]
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gastric juice, although not acting on the starch, dissolves the gluten and
albumen, converting them from proteids (insoluble substances) into peptones
(soluble substances), and produces material to be absorbed by the above-
mentioned glands.

At the conclusion of these various changes—during which, through-
out the whole day, no less than 14 pints of gastric juice are secreted,
the starch at last passes to the small intestine in almost the same state of
digestion as it entered the stomach. The small intestine is about 15 to 20
feet long and 1} inches in diameter, and is divided into three parts, with the
names of which we need not trouble. Throughout the small and large
intestines are so-called tubules, or small pipes; these, together with the
glands, secrete so-called intestinal juice.  This juice, together with the bile
from the liver and the pancreatic juice, completes the digestion of the starch
of the bread, concerning which the gastric juice was incompetent. After
wending its way through this small zigzag intestine, the bulk of the food
should be now practically digested, the remainder passing into the large
intestine (which almost completely encircles the smaller one), and there
having the remaining nutriment extracted as much as possible before excre-
tion as waste.

By reason, therefore, of the digestibility of bread by the juices of the
mouth, its indigestibility in the stomach, and on account of its requiring
through all stages more time to digest than meat, we can easily understand
how its thorough mastication is of the utmost importance. Its particles
thereby become sufficiently finely divided, so as to come in contact with
the digestive juices, instead of being swallowed in a lump, whereby its
slower dissolution afterwards gives the sensation of heaviness. New bread
is chemically almost as easily digested as stale, and it is only on account
of its greater tendency with insufficient mastication to bind up thus into a
ball, instead of breaking into finer particles, as it does when drier, that causes
it to be called indigestible. In the same way wholemeal bread may
be correctly said to possess more nutriment than finer white, but it is not
more nutritious to the consumer. In the first place, wholemeal bread is
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usually heavier and closer, and, in the second place, the greater coarseness of
its particles irritates the intestinal tract, as can be easily understood from
the above description, whereby it not only passes from the body before
being completely deprived of its nutritive properties, but also carries with it
at the same time other foods less perfectly assimilated. This has been
conclusively proved by actual experiments. Wholemeal or brown bread
is therefore a useful medicine for the overfed or the constipated, and more
sedentary brain worker, and is not the panacea for all the troubles of the
working man or rickety children.  Nature usually selects its foods wisely,
and it is an undoubted fact that more wholemeal bread is consumed by the
professional classes than by those labouring physically.

The popular idea, however, is that wholemeal bread has many properties
which it has not, and il bakers were to give more attention to it as
discussed by us in Sections [V, and V1., the sale would undoubtedly increase.
Not only is it good for piles and constipation, but some medical men, and
dentists, and authorities contend that it arrests decay of teeth. It is con-
tended that women often have caries of the teeth, because, when enceinte,
the feetus or infant needs phosphoric acid, as contained in wholemeal, for
forming bone ; and, in corroboration of this, it is found that phosphoric acid
is absent from the vrine for most of the pregnancy time.

The brown meals are practically white flour plus the husk or brown
covering of the grain, which is the bran, but one does not give bran to the
lower animals to nourish them ; one would not expect so much work out
of a horse, by feeding on bran mash continually instead of corn, yet the
digestive or diastasic ferment in such is stronger than in human animals,
and some recent experiments put the pig in the forefront in such matters,
followed in order by the rat, rabbit, ox, sheep, and cat.

The digestion of various foods depends and varies according to the
consumer and his work, and the amount of food taken; and the same
food is not, even by the same person, always digested to the same
extent or so comfortably taken. As a rule, however, according to the
state of health or exercise of the consumer, the finer the particles of the
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same substance, the easier the digestion, but although patent or high grade
flour is usually finer than lower grades, the difference is not usually sufficient
to be noticeable from the standpoint of digestibility.  Where, however, the
difference in fineness and coarseness in the dressing is so great as to admit
offal in the one case, there is, of course, a difference.  The meal made from
the whole grain, has been found less digestible than when the outer of the
several skins was removed ; and when only some of the bran was removed
the flour was less digestible than when entirely removed, also the whole
wheat when ground up finely, although of same constituents, was more
digestible than when left coarser.

The husk of the wheat certainly contains some valuable salts, and there
are some inventions on the market for extracting these and presenting them
ina tlig{:ﬁti]ﬂe condition z [hﬂ!—i{_: -(1{' Lhu germ, ;-1.|1h:_n_:§_1r|‘|. 00 llh:'. {;.?-;T,{,']"l{;-r (,‘:r the
orain at one end, are easily digested. Rye flour is less digestible than
wheaten flour, and barley and oats still less so. Bread is, on the whole,
rendered more digestible by toasting, but the protein matter in it becomes
less so, in the same way that gluten when dried is horny and hard. Aleohol
retards the action of the saliva on starch, and tea much more so, and wines
have a similar effect.  In the latter case the result is due rather to the acids
of the wine than the alcohol. On the other hand water, especially when
warm, much helps the action. The above will help one to understand to
some extent (1) the changes during bread-making, (2) malting, (3) scalding,
and (4) fermentation, which will be found discussed elsewhere.




SECTION IV

LHE FINISHING OF THE DOUGH

“ He who knows his incapacity, knows Hmm-llaing."

MARCGUERITE DE YaLois,

THE SHAPE AND FINISH QOF LOAVES

LTHOUGH bread is made primarily to eat, the shape of the loaves

is of considerable commercial importance. A cood or symmetrical
shape shows proper judgment during manufacture, and although there may
be some eccentric customers who like an eccentric shape, one usually finds
in practice that the distorted and ugly loaves are those that are left on
hand. The small master baker picks out the best shaped ones for his
window ; the vanman of the larger bakery grumbles at everybody, and is
indignant if the bread does not suit his eye, and wonders into where the
lop-sided ones should be put; and the latter, althourh usually shorter in
weight, are the ones that are cut up where bread is sold over the counter.
The shape affects not only the appearance but also the niceness of the slice.
It affects the value in the same way as does the shape or cut of a garment.
The main use of an overcoat is to keep in the warmth of the body, but
according to the finish of it, the same quality of cloth can be obtained at two
different prices ; or, on the other hand, the better finished one would sell
much better at the same price. A nicely shaped loafl on the table also
panders to the eye and invites acquaintance, or if cut up beforehand the
thrifty housewife usually notices that a badly shaped loaf has more cavitics
for butter, is more difficult to cut, and also, particularly in the case of a
pulled over tin loaf, makes more awkward slices, frequently leading to waste
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At any rate the author gets a very considerable amount of correspondence
from bakers thus troubled.

When crusty cotiages are distorted and of ugly shape, it is because the
heat of the oven has baked them too suddenly when they were not in a
state to respond to it evenly. The same amount of heat in oven will not
always have the same effect on loaves, the same as the same amount of heat
in many other circumstances of daily life will not have the same effect.
One of the many instances is the heat of a lamp cracking the lamp-glass,
because, after being lichted half an hour, the glass will be much hotter than
in the first few minutes, yet it is in the first few minutes that the break
usually occurs.  The glass 1s not in a condition to expand evenly, the heat
catching and expanding the exterior too much out of proportion to the interior.

The two things that account for ugly bread are, in further explanation
of the above-mentioned reason, firstly, too little proof after moulding. The gas
having too little time to evenly distribute itself and evenly wrate the whole
loaf (having been bottled up or confined and squeezed into smaller compass
by the moulding in some parts of the loaf more than in others) must, when
expansion commences, burst itsell out somewhere, and suddenly, and thus
throw the loaf out of shape. If, on the other hand, time were allowed, the
loaf would have recovered from the pressure that stunned it, and, with the
eas evenly distributed, would rise all over alike, and not in some places more
than others. And, secondly, the other cause is too little steam in the oven
to temper the heat that first plays on the loaf, or, what would be the same
|,h1'n:br~ too hot an oven. When there are quartern loaves, these, inc{ng |Jigg!:r
and higher, would, of course, catch the heat and suffer most.  If loaves were
closely set, they, by being protected more from heat of oven, would be pulled
over less. If set crusty they must have fairly even distances round them at
all points, otherwise the heat would attack them more on one side than the
other, and pull unevenly. More proof after moulding, more steam, or else
a cooler oven is usually the cure.  Moulding less irmly would allow quicker
proof, but would not be best for all-round results, Machine-made doughs
require plenty of time to prove, and an oven with an iron sole is, of course,
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more rash than one of brick. Drawplates ought to help shape, because the
loaves can be so much more easily set and evenly distanced, and are of great
help in many ways.

Shape, however, depends more on the condition of the dough than
on anything else, that is, the degree of proof in it when coming in contact
with the heat of the oven.  Putting on the drawplate does not take so long
as setting with the peel, it is therefore more than likely that in the case of
the drawplate the loaves have had less prool, and are worse entirely on that
account.  All things being equal, the loaves on a drawplate are more inclined
to run flat than to be pulled over.  As, however, all the loaves go in together
the oven can be filled with steam when the plate is out, and the loaves going
into 1t be thus protected from the rash heat.  Loaves are often of better shape
one day than another ; one can therefore correct oneself and prove the truth of
the above by closely watching the varying conditions, because the same series
of causes will always have the same effect.  All straizht-off doughs are not, of
course, the same. It may be taken as a certainty that if the dough is ripe before
throwing out (and a ripe sponge will not altogether compensate for unripeness
afterwards), and given proper proof after moulding, it will be of good shape
if baked in an oven with moderate heat and regular spaces.  Further, how-
ever, if the loaf proves slowly, provided it does so sufficiently, after moulding,
it will be less ugly and keep better the shape into which it was moulded
than if it proved quickly. Of course, it must not be forgotten that, if
proving slowly, more time must be given in order to allow this sufficiency,
as it is the insufficiency that is the chief cause of bad shape.

To go more into details, one might say, get dough ripe (it must not
squeak when squeezed), scale, hand up, cover up with cloths, giving
proof, hand up again, cover up and prove again, then mould and top
and bash and put into boxes for thirty, forty, and even sixty minutes
if the L].{Jugh should be very l[_s__:ht, then carry boxes or drawers to
oven mouth and set gently, just straightening loaves and not bashing
unless it be gently with one finger.  As regards shape alone, it would
be better to have dough tight; it would then prove slowly, as referred to
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above, although having the same amount of yeast life behind it as before.
If giving it two hours from throwing out until setting, it could, when throw-
ing out of trough, be put back into machine for a few turns, and tightened
up there rather than made too tight at first.  If tight, it must not be hurried
after throwing out, but must recover at each stage, or it will be pinched and
unproven, and as bad as before. Tightness is not to be recommended as a
rule, simply because the loafl then requires more time, which it does not
usually zet.

Sometimes a dough, by following a long cold and lifeless sponge, is
exceedingly sluggish and proves so slowly that it is set into oven practically
without proof, and the loaves can then be pulled even in a much cooler oven
than otherwise, [un‘[i:_'uh'u']}' if set at l]m:l]u:ll distances, as one side of the loaf
will grow much more than the other. Sometimes, also, a dough that follows
a large and free sponge will be rushed into the oven and the loaves will lose
their heads. If the sponge was smaller and less free, and the loaves under
proved after moulding and put into hot oven, the heads may not always come
off, as the loaf when set erusty all round in a hot oven sometimes becomes
immediately fixed in shape and pinched by the heat; but if the same loaf be
set more crusty one side than the other, only the one side becomes fixed in
shape. The interior of loaf, which is not cooked as soon as the exterior,
vets heated and wants to swell, pushing itself out at the part where the
exterior is weakest by being less baked, whereas if the whole of exterior
was already well crusted the interior would have to remain pinched. The
above are actual instances, and although at first apparently conflicting, are
not so, as the conditions are not quite the same, and the whole is perfectly
intelligible after a little close observation, and is additional corroboration as
to the difficulty in dealing with some of the apparent paradoxes in con-
nection with bread in merely a few words.

When heads are inclined to come off, more proof is the best cure, but
they can be helped by being pressed flat by hand on the boards before
placing on the bottoms; and the latter or the whole when topped should
not be pressed heavily or banged down, as is often done when just setting,
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which will make the throw worse. Although big heads protect the bottoms
somewhat from holes, they are not to be recommended, because they sink
into bottom too much, spoiling shape when cut, and by their tendency to
topple over during proof the latter is often stopped by placing into oven too
soon.  Some ovens will throw or pull on one side more than others, but
that is through unequal heating, and they should then be heated more in
the first place and allowed to *“lie down” longer, that is, more time should
elapse between the heating, in the case of internally fired ovens, and
the setting of the bread. A rash or flash heat will, all other things
equal, pull and twist the bread more than a solid heat. Although a rash
and fierce heat, and not lessened in its effect by a cloak of steam over
the bread, will in the one case, as explained, distort the loaf, and in
another case nip or pinch the loaf so that the part between top
and bottom of cottage will be flat instead of rising gradually to a convex
surface, a slow and cool oven will also allow a loaf to fall and be flat at this
part between top and bottom, if the loaf be on the contrary over-proved and
be beginning to collapse before setting.  The loafl will ** squat ™ in the oven,
the same as it would if the constituents of its gluten were in the wrong
proportions, as described under the heading of gluten.

Also, although uniipeness and under-proof will most usually result in
distortion and bad shape, it will occasionally allow the head to fall into the
loaf too much, producing what is known as a collar : and this has been noticed
when an off-hand dough has been cut back too soon after making, and thus
checked and not again sufficiently recovered. It is evident that the gas, which
in one case pushes the head off, will in the other case, when absent, allow head
to sink. A fair amount of gas will tend to distortion when too much strong
four, or flour insufficiently mellowed by fermentation, is present ; but in the
extreme, when gas is practically absent there will be nothing present to
cause distortion, even although the flour is still less changed. Strong
unmellowed flour, by giving more resistance than weak, will more usually
result in bad shape, but if there is no gas, there can be no more dis-
tortion than in the case of a piece of meat cooking, there being nothing

T
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to resist,  This case is, however, very extreme, and refers more to an
actual instance of great immaturity in the dough rather than to a loaf
taken straight out of a moulder’s hands, as, although moulding squeezes
out much gas, there is vsuvally sufficient power of fermentation to allow
sufficient gas for the usual mischief in such cases. The pressing down
hard that makes top push too much into bottom, showing, when cut in
halves through centre, too much top and a too concave-shaped bottom, is
often done when tops and bottoms are placed separately on boards after
moulding, and getting a skin or too much cones, do not so readily stick when
topped, and thereby get an extra push from the moulder.

A very frequent cause of bad shape in tin bread is the usual bad
shape of tin. The tins are often too narrow at the bottom, and not
sufficiently large to properly contain a full weight loaf when properly
made from a slack dough and well proved —the consequence is they
do not get properly proved, or else lop over the sides, and the tops
of loaves pull over or burst out and make a slice of all angles. Plain
or crumby bricks sometimes run into one another, one pulling a piece
out of the other when parted after baking; this is found to be the case
with an unripe dough, namely, one having a tendency to run on the boards.
One does not see so large a proportion of this defect in the crumby or batch
bread of Scotland and Ireland, which is usually riper than in the South of
England, although on those sides that are larded, the pulling out and
accompanying roughness would not be so much expected.

The class of loaves that are always the most regular in shape are
Coburgs, or Brunswicks, or cake loaves, as practically the same sort is
called in different districts. These are moulded in one piece without any
topping or folding, being the same shape as pieces are when merely handed
up previous to moulding into various kinds, and attain to good proof after
moulding before setting into oven. These are not only more easily made
of good shape but also of good texture, and also two can be moulded, one in
each hand, at a time, and in less time than often one of another kind ; they
also lend themselves to being more easily moulded by machinery. They
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are on the whole quite as inviting as any other kind, and it is surprising
that more of them are not made instead of the kinds more difficult to get
right ; but if it was so, a good deal of the authors’ consulting practice would
be zone.

The above remarks concerning shape refer more particularly to cottage
bread-—the national loaf of England—because when writing the main portion
of them during an earlier stage in the preparation of this book we had belore
us a cottage loaf and a letter from a correspondent needing information on
this subject. In the case of tin or pan bread, a good shape should be
easier to obtain, but the shape of the loaf is governed by the capacity of the
tin in proportion to the amount of dough put into it, as well as by the shape
of the tin itself. We are often asked what size of tin we recommend, and
that is a difficult question, because individual fancies vary so much ; but it is
safe to say that the very great majority of tins are not large enough to
properly hold a full weight tin loafl to be of such a quality and character as
it should, and if one wants to maintain one's characteristic shape, the best
thing to do is to increase the dimensions in equal proportions.

Tin bread, both for quality and profit, should not be made from a dough
fit for cottages, and then converted into so-called tin bread by merely being
baked in a tin. It wants to be slack, and free, and well proved in the tin
before going into oven, and then baked quickly in extra heat. In the great
majority of tins a slack dough could not prove properly, because it would run
over the sides, leading to a lot of trouble, and when the doughs are tighter
and less proved, the loaves are often quite as much out of the tin as in it
and often pulled over on one side, and of bad shape, making a bad-shaped
slice.  This is of importance, as tin bread is primarily intended for light and
good-shaped slices, and when slack, free, and well proved, makes toast that
Is not so prone to burn or get hard, but toasts quickly. There is, of course,
much difference of opinion, because we have seen in the prize case at the
exhibitions two loaves, side by side, one large, loose, free, well proved, and
well watered, and the other small, close, :-;li;_:‘h[[},' Er:'u‘l;:_-{i, and l:;i;_{hl, and with
the top almost breaking off, which would certainly come off when cutting a
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slice. We have also received, on the same day, two half-quarterns, one with a
sectional area of 31 square inches, and the other with only 19. One of the
best loaves we have ever seen was 7 to 71 inches long at top, ! inch less at
bottom, 5 wide at top, 41 at bottom, with a girth of 20! inches round the centre,
and 26 inches lengthways. The loaf that was awarded the championship some
few years ago, and acknowledged to be of even unusual exhibition excel-
lence, was in a tin of this length and breadth and 3} inches deep.

The tins should certainly never be less than 4! inches wide at bottom,
but we often get them only 31. Last vear we got a bakers’ sundriesman to
make some ungalvanised or black tins, measuring 5 inches deep, 6} inches
long at top, 6 inches at bottom, 5} inches broad at top, 5 inches at bottom.
He said he should never be able to sell them, thought they were not wanted,
too large, too unusual, etc.; but we recommended several people to buy
them, and in all cases we have asked results, which have been found to be
surprising to those who tried. Some have said they never before have had
such good tin bread, and could not understand why they did not think of that
little wrinkle before. It is as easy again to make good-shaped and well-
baked bread in them. A loaf baked in one of these will be found amongst
the illustrations, and although a little coarse from being proved a little too
long in it, the excellence of the slice—like a quartern—will be seen. This
perhaps may be a little larger than necessary, when weighed in light, and
when best flour is not used, so as to carry extra water, but an extra large
tin will always protect, never spoil, the shape of a loaf, whereas a small one
does daily.

The difference made by such tins can be tested by baking the usual
twopenny loaf in the usual half-quartern tin. The ungalvanised tins are
also more porous and bake better and quicker, and when new, are like old
in this respect. Their colour even by being dull instead of bright, by
absorbing heat instead of reflecting it, helps the baking and makes a nicer
crust, and this will hold good with brown breads. The object of having
them tapered is to allow of more easily packing away, but they should not
be kept out of use where steam or damp can affect, because of more easily
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rusting. The tapering is also necessary, because loaves when cooling
usually shrink more at the top than at the bottom, and thus, except for this
allowance, would look ugly when wider at bottom.  In passing, it might be
mentioned that the ordinary tins, when new, should have a thick coating of
grease applied with a brush, and then baked empty for an hour in a cool
oven after batch is drawn.  The thick grease should then be remowved with
a cloth, and tins regreased as usual.

The greater amount of yeast now used, the quicker processes, the better
flour, the more water, the greater expansion, and the greater necessity for full
weight, all render the tin so often used undesirable in these days except for
twopennies or closer meal breads. Where one wants to make sure of plenty
of space being left in oven so as to get a good crust, and also to avoid the
frequent layer of heaviness in the crumb close to the crust, it is well to have
tins of oval shape or with a greater tapering. It is a poor substitute
to shift the tins and give them extra baking, or to turn loaf down on its
side before drawing, as is sometimes done.  When loaf rises in the oven it
presses against side of tin, helping to make a compressed layer there unless
kept expanded by plenty of heat. A good tin loaf should not be made
from overnight dough, but should be quick and warm: and, moreover, a
batch of tins, where a good trade is done, can conveniently be the first
batch in the morning, being got into oven, if absolutely necessary, in two
hours from start, and thus flling up a gap or a wait that will sometimes be
otherwise awkward where all off-hand doughs are adopted and started in
the morning.

The practice of having a few tins in each batch and using them merely
as upsets for the other loaves, and neglecting them generally, will not increase
a trade for the kind of bread that can be made the most profitable.  The tin
bread in some of the large towns of the provinces, especially in some of the
northern counties, is far better than that of London, and more of it is sold
there, although London excels in the better finishing of the cottage and
loaves from tighter doughs. Where the slacker doughs are emploved, the
pieces are often scaled straight into the tins, and after proving there, some-
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times an hour, they are removed and moulded again. This sometimes leads
to streaks, owing to the outsides getting cold and sometimes also greasy,
and these outsides showing, when, in the course of moulding, turned inside.

An hour in the tin is not too long in some cases, whereas ten
minutes is long enough in others, depending on the speed of fermenta-
tion and the heat of oven to follow, and also, of course, on the heat
of the tin itself, which, in a quick trade, may often be filled almost
as soon as the hot loaf of a previous batch is removed. Loaf should
be moulded to fit tin, filling out the ends, and then proved until rising
fairly evenly and flat, and the outer skin showing tendency to crack, but
not actual cracks or falling. It will then, if from pliable dough, have
small diamond cracks here and there when cool, and none of the bursting
up at sides and ends, but even shape all over. [t should not be left after it
has got to the top, as then flavour is going and crumb is getting coarse, and
should not be then put into cool oven, whereby it would get overproved and
crumbly,  Flour should not be too strong or weak, not a big percentage
of gluten or of coarse character, but mellow, that is, quality rather than
strength ; and the best grades of flour, such as Hungarian or best British
patents, are particularly suitable for good tin bread, and return their value
here better than in many other sorts. Split tins, that is, tins that are
moulded in two pieces, often have a hole where they join in centre, and
although fairly common in some districts, have no real all-round advantages,
It is particularly essential that a boxed sandwich loaf should exactly fit the
tin. It should be sufficiently compressed to make a close and tougher or
firmer slice, but not large enough or proved enough to burst up lid and
make uneven corners that have to be cut off and wasted. In this case the
oven should be cooler, sounder, and less fash.

As regards cutting back a dough in the trough and handing up on the
boards prior to final moulding, it may be said that dough cannot have too
much labour, as far as appearance is concerned, provided sufficient time be
given for recovery, and generally gets too little.  With machinery, which
will be fully discussed in a separate chapter, much of the manipulation after
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the first making can be dispensed with, because the dough is better made
in the first place, and, also, with machine loaf dividers, the pieces emerge
almost half moulded. Not only does the cutting back and handing up
depend on conditions governed by machinery, etc., but also the speed of
fermentation, and time available and kind of bread required, because every
time the dough is cut or handled, not only is it checked by the letting out of
heat, but also temporarily numbed by the labour. A quick dough then will
be improved in fineness of texture and general appearance, but a slow dough
will often be made slower, and then not get sufficient proof in the loaf stage,
being thereby small and, perhaps, holey.  With a long dough, one that has
been in the trough all night, a cut back an hour before throwing out is
almost necessary so that the dry and cold and, perhaps, skinny outsides
may be turned in and have more chance of recovering and getting
equalised, therefore showing less in the loaf; but in many cases it would
be better, with a limited time, to oive more of the time after the throwing
out.

Bread is more frequently spoiled by too little time after throwing out
than by too httle in the trough, and the periods should be better divided. A
very usual thing is to give one cut back in trough and one handing up on
boards, but the loaf would stand up better, be easier to mould into final shape,
and by that alone be improved in texture, if the piece were handed up twice,
with proof in between and kept well covered, before being moulded.  We
have written a good deal on this at various times, and the practice is
becoming far more general and popular, and is a development of the off-hand
quick process. The second handing up does not take long, and has more effect
on shape, and clearing, and silkiness of the loaf than a cut back in trough, and
the moulding need not then be so severe as in some cases, allowing loafl to
recover and prove more quickly. Well folding over and punching each
small piece as it is cut up for throwing out of trough has also considerable
benefit.  The extra hand up and time will be particularly useful if the
pieces are inclined to be runny, although extra time in the trough would
usually be better in that case, as fully discussed elsewhere. On account
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of a cut back having the effect of checking, it should not be given until the
dough has risen at least half more than its original size.

The extra labour, or passing dough through a brake or pair of rollers,
or otherwise squeezing out the bladders or open places in the dough when
on the boards just before moulding, makes much of the difference, with
equal materials and fermentation, between an ordinary commercial loaf and
a prize one. The light and porous bread of some coutries and districts
that is made from comparatively soft flour, is due very largely to the
increased amount of labour at well regulated and frequent intervals.  Such
labour has the effect of putting strength into the flour by making the most
of the gluten that it contains. The mere presence of eggs, butter, and
sugar in goods does not always make them light ; the creaming or beating
up in the one case, and the making of layers in the other, as in puff paste,
makes most of the difference, and manipulation applies in a similar manner
to the constituents of flour when making bread.

The moulding should be fairly firm, with an unbroken skin, and particu-
larly even, that is, without gripping or squeezing in some parts, and
handling too loosely in others ; and this matter, together with the amount of
proof afterwards and the heat of oven, has considerable bearing on holes, as
discussed under that heading. It is a useful check on oneself to occasionally
count the number of turns taken during moulding, and it will, although not
always, be usually found that the best moulded loaf, and the one that
recovers itself quickest, is the one that has been got into shape in the fewest
turns.  Getting a loaf, however, into shape is not always—in fact, very often
not—the same as moulding properly. Efficient moulding consists of
gradually turning the piece round by the motion of the hand, whereby the
upper portion of the palm or thumb joint presses outwards, and the lower
portion of the hand, or smaller fingers, gradually tucks in, whereby the
whole gets completely turned with a tension on the outer surface, a gradual
stretching, and with an even pressure throughout, and not, as is often the
case, with heavy pressure in some parts, or a grinding in a merely vertical
direction on the outer part, while the other and inner parts are merely
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loosely pressed. Uneven moulding—that is, moulding some parts more
than others—is a frequent cause of bad shape and holes, which is intensified
or decreased according to the subsequent proofl and baking. A way of
teaching oneself is to put a pea in the middle of the fattened piece when
commencing, and see how many turns are taken before it is uncovered
again and falls out. If one does it in ffteen turns there is not much the
matter ; a machine-made or machine-divided dough can usually be moulded
more easily. '

The part that was cut by knife when scaling should be turned down
when handing up, or laying up as some call it ; and in moulding cottages
the closings of the larger pieces are best put at bottom, because if put in
centre of loaf by turning upwards there is more likely to be roughness, and
a hole in the centre from hard tail, or cones, or otherwise, although if put
at bottom an extra hot oven sole will often make itself felt. In the case
of home-made or household loaves the closing would usually be put upwards
to come in the centre.  Some prefer to put them upwards in all cases.

As to whether or no a loafl should be notched, or have its surface cut
after moulding, before baking, depends on circumstances. In very many
cases it 15 not only a great waste of labour, but also a disficurement, and
is done, without regard to condition, merely because one has been in the
habit of deing it. In most cases far too many notches are given, with the
result of taking much time, and also done very carelessly, and they then
certainly do not give any improvement in appearance or any extra crust, which
are the two most usual features urged in their favour. These notches are
often nothing more than ugly scratches, and at other times they open out
exposing white lumps of flour and other evidences of a badly made or scrapy
dough. To some extent, however, they have the effect of covering up and
minimising other faults, for instance, although two wrongs never properly
make a right, a top that is covered in notches does not so much expose to
view what otherwise would be a very grainy, coarse, rough, uneven crust,
owing to bad moulding and smothering in cones or else dry flour. In the
same way the abundance of notches largely hides the pretty effect of a well

U
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moulded, even, symmetrical, smooth, and nicely bloomed crust, and such a
crust, in otherwise its natural simplicity, is spoiled by notching, and the skill
of the moulder discounted.

The other fault that notching sometimes helps to cover up, is lack
of proof and consequent holes, because it lets out some of the gas and
provides an escape for it in the oven whereby the crust does not
burst or the loaf does not blow so much. In the same way a bash
hole allows gas to escape, instead of the crust being blown up, as it would
readily be seen to be if the bash hole, as in some cases, were to get stopped.
Also the notching helps to preserve the shape in such cases by keeping
the loaf from being pushed over or pulled on one side so much.  Obviously,
however, the right course would be to prevent these blemishes by allowing
the gas to evenly distribute itself and the loaf to recover from the mould-
ing, by giving more proof in a moist atmosphere, such as steam, and
preserving the porosity of the surface, preventing the formation of
dry skin, by keeping covered. If a loal be notched at all, so as to
allow expansion of the interior after the main portion of the crust is
set or fixed by the heat, the notches should be notches and not scratches,
should be deep, and only in about four or six evenly distanced places, being
uniformly applied (instead of being the ill-considered gashes of a madman
seeking vengeance), and even then it is a question whether the loaf stands
up so well or looks so nice as one that has been unnotched, when properly
and well manufactured.

In justice to inventive genius, we must say there may be notching and
bashing machines that are good, but at present all we have seen and all
the loaves manipulated by them have been unsatisfactory. The so-called
notches have been merely marks, even the surface of the loaf has not
been cut, there has been no opening out, no escape of gas and no extra
crust, and the pressure exerted, evidently with the idea of making the
blades cut, has merely flattened and compressed the loaf. It is claimed
for these machines that they save time and labour; if that is so, hand
notching evidently is admitted to absorb this time and labour, and
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then the important question, as indicated above, comes in, namely, why
notch at all?  While speaking of this surface cutting, it would be as well to
remember the very great difference in appearance that there is when cutting
Coburgs, namely, when cutting each one singly, as should be done, and
with a sharp knife squarely across the centre, and, on the other hand, when
dragging a knife from end to end and then across a whole board or whole
row of them at one operation, thus cutting them unevenly and often drageing
the skin, and generally spoiling the entire object of cutting.  See illustrations.

Recognising the effect of imprisoned gas, some men put a small fork
in two or three places into the crust of their tin loaves; many of these have
been seen at the exhibitions, and it has been said, by those in a position to
know, that this piercing has been considered as distinctive ear-marking, and,
in order to save any room for the unjust assertions sometimes ignorantly
made concerning judges knowing whose loaves they are judging, these have
accordingly been thrown aside. In the same way, for special loaves, it has
been found advantageous to put a skewer through the centre ; and being
inserted when clean, through the bash hole, it cannot be so readily detected.
It must be further remembered that the effect of the notch on the cottage or
the cut on the Coburg depends greatly on the amount of gas and the ripeness
of the dough. If unripe or green, the notches or cuts have a tendency to
run or flow together again, depending on the tightness of the dough and
deepness of cut, but if fully or over ripe they will open out consider-
ably more. A good instance of this principle is often seen when
making hot cross buns, the size of rent made by the cross depending a great
deal more on the state of the bun than on the size of the cross. Likewise,
some loaves, by being made from tight and ripe dough, will retain the name
that has been imprinted on top by a docker much more plainly, the name
being much more legible than when made from a less ripe or slacker dough,
which would help the impression to close up again.

In the same way the folds of a loal will |11_:E_i{;ri1'| up or stick tug_{uthu‘
so easily, but often open out, leaving a ecrevice especially seen at the end
of Scotch plain loaves, if the dough has been very ripe, losing its stickiness
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runniness, and moisture, or if otherwise dried by tightness or too much
dusting or cones.  And also, when over ripe, such Scotch loaves are some-
times found to crack about half way up. In the same way, when thrusting
hand or arm into a dough when in the trough, the rent, dent, or impression
made will be greater or more easily made when the dough is ripe or ready
than when unripe. In the latter case, the arm will be resisted and the
dough will be more springy and squeaky, and if then taken, and not after-
wards compensated, the loaf would be small, foxy, or red, rough, ragged,
dark, with a crust, tough, leathery, flinty, instead of being short and easily
pulverised or splintered. If over-ripe, the crumb would be crumbly and
short, and the head, in the case of a cottage, would not be tightly stuck to
the bottom, but would easily pull off, and, in extreme cases, fall off with
very little touching, and not be accompanied by that prickliness and local
roughness or integuments holding the two together. There would be a
dulness, as opposed to the glossy brightness of the more healthy one, and
also other characteristics that come within the subject of sourness.

THE RIS T

HE crust of a loaf of bread affords considerable guidance, in the hands

of an experienced person, as to the health and character of the loaf, its
constituents, and method of manufacture, and as to the amount of skill
employed. In addition to the colour and bloom of the crust which we have
already considered under their respective heads, there are many other
physical signs such for instance as crevices, bursts, or large deep cracks, and
also small surface or diamond-shaped ecracks. These large cracks show
inelasticity of dough. They may be due to soft flour, that breaks short, or
strong flour that is overworked. Although Hour and fermentation are thus
causes under some conditions, it is not always that the cause has the same
effect, the latter being governed by the final stage, namely, the amount of
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proof after the loaf is moulded in proportion to the heat of oven. 'This
refers particularly to the bursts at the side and the ends of un loaves, the crust
of which, when the loaf is under-pm_ved and put into a hot oven, pulls up from
the rest of the loaf leaving a crevice in which one could bury one’s fingers,
instead of the loaf being evenly square without any rugged places or edges.
Although the pulling away and this breaking off short will, all things
being equal, be greater if the percentage of starch be great, or the gluten be
exhausted, and although this gluten would be more exhausted the more it is
fermented, nevertheless, extra change of the gluten does not necessarily
always mean a bigger crack, because the pull is always strictly in proportion
in its effect to the amount of resistance.  When then the loal is given more
time after moulding, that is more proof, the crack is less, because the loaf
is less stunned and more pliable, therefore better able to respond to the pull,
making the strain less. It is not so much the amount of the degradation
of the flour as the period at which the degradation is allowed to take place.
This fact of one circumstance compensating another, is much the same as
where phrenology finds that a man may have the organ of language large, and
vet not be able to speak in public so fluently as a man with the language
organ less cultivated, merely from the fact that he may lack the organ of self-
confidence, whereby nervousness would overrule the other characteristic.
Passing from these large cracks, crevices or bursts, let us consider
simply the thin surface cracks which are very little more than lines
crossing one another, forming little pieces that will flake or break off in
diamond-shaped squares.  These are a sign of quality and take place usually
when the loaf is cooling on the shelf, and give that characteristic crackling
noise that one likes to hear when loaves are just removed from the oven.
They will very frequently be found across the top of tin loaves that have
been made as they should be, from a free and slack dough, well proved and
quickly baked, and they will be usually absent from a crust that is tough
and leathery from immature dough, or a crust rendered thick and hard by
a cold slow oven. Such a crackly, pliable, thin crust indicates altogether a
superior loaf, on the whole, than one whose crust is hard and unyielding,
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such as is often well expressed by the term * corky,” the latter making the
bread seem to get stale in very much less time than the other.

To some extent one can tell some of the characteristics of a loaf,
with one’s eyes shut, by feeling the crust. If it feels smooth, and the
fingers sometimes seem more sensitive when unaided by the eyes, it is a
sign on the one hand of skilfully moulding it clean and green without any
accumulation of dust and cones, and on the other hand, of ripeness in
the fermentation or tightness in the dough. The drier and less sticky the
dough is, the easier it is to mould smoothly, and ripeness in the fermentation
or tightness in the dough will help dough to handle drier. The presence,
however, of a skin that is formed merely by the surface of the dough being
allowed to become dry, or dryness caused by an excess of dust or cones, or
the loaf being merely wound round instead of having its surface well
stretched in the course of moulding, will give a coarse and grainy crust,
characteristic of amateur, or bad, work. Where the crust is crisp, and
short and well aerated, it indicates a comfortable fermentation and a well
arated dough. Where the fermentation is slow and dead, the surface of
the loaves when coming into contact with the heat will give a crust of a
close, tough and leathery character instead of crisp. Where the crust is
flinty and sharp at its edges, or too prickly between the top and bottom in
the case of a cottage, it will indicate flour with excess of one of the con-
stituents of gluten, namely glutenin, or unripe fermentation. One hnds
this characteristic in Scotch bread far less. Very much the same reason,
apart from the question of time in oven, can be ascribed to a thick crust
which is not often present unless fermentation is incomplete or checked, a
riper loaf, providing the baking is the same, usually having a thinner crust.

The crispness and toughness will also depend on the amount of moisture
in the crust, it being advisable, for the sake of crispness, for the crust to be
well dried before leaving the oven, and this is particularly so in the case of
Vienna bread. The crust will frequently, in fact almost always, be tougher
when stale than new, simply on account of the crust becoming more moist
on exposure to the air.  When the bread is drawn from the oven there is,
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of course, a higher percentage of moisture in the crumb than in the crust,
and the moisture in the crust will rise from about 10 per cent just after
baking to double the amount in the course of a day or two, and will get tough
on that account, the same as it would if the gluten had been undegraded
by insufficient fermentation, or the dough bound by an excess of salt, or the
dough been allowed to take on a skin.

The erust may also be an indication of quality according to the
amount of gloss and shine upon it. A bright gloss i1s a sign of quality
in the flour which has not been destroyed by too much fermentation,
and should be distinguished from a dull smoothness, which wusually
shows itself in the corners of the loal or on the badly baked portions.
A dark, smooth shine is a sign of too much change, the latter being
usually ereater as the patches of shine are darker, or discoloured round
the edges, this being particularly noticeable in the case of sour bread
and uvsually where the dough has been fermented by a long, slow, process,
and then not well crusted in the oven. This slimy shine should also, of
course, be distinguished from the gloss caused by steam. There are fre-
quently seen ** erinkles " or roughness round the bash on the top of a cottage
loal. These are due to a skin having been formed on the top of the loaf
by standing and allowing to become dry, and are produced by the skin
being displaced and drawn together during the process of bashing. Inas-
much as a slack and lively dough is not often allowed to stand long, these
crinkles may often be taken as indicating a tight and slow loaf.

RUNNY AND STICKY DOUGH

HE runniness of dough is nine times out of ten, with the flour now at
command, the result of insufficient fermentation. It is seldom, in
these days, that the amount of water in the flour, as received from the
miller, or the amount of instability and stickiness in it, is in such an excess
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as not to be dried up or well amalgamated by proper fermentation. Warm
water and plenty of yeast, well harnessed, should almost always be able to
prevent this tendency to runniness, as far as it usually exists, and this fault
is, therefore, due usually to the management of the dough, rather than to
the amount of water naturally in the flour, or put into it by the baker.
The baker, however, sometimes errs by putting in too little water, rather
than too much. The opposite of runniness is binding, yet many people,
when they have a bound loaf, blame the flour just as much as they would if
they had a runny dough. If one blames a flour with a tendency to runni-
ness, and puts that tendency to runniness down to the excess of moisture or
instability in the flour, one should, perforce, praise instead of blame a flour
that binds. A dough with an excess of water when unsupported by a
sufficiency of gas sometimes spreads ; a dough that is bound stands up like
a ball, and is one that wants more water to give it more freedom. A dough
that binds is, nine times out of ten, made from a flour whose constituents
are very sound, whose constituents will, therefore, take plenty of water,
and when they do not receive the proper amount, the particles and cells in
the flour do not swell, as water would make them do, and thereby occupy
a smaller space than they should, and thereby give a loaf that is known
as bound.

Inasmuch as binding can be overcome by more freedom being given to
it by more water, and as water costs nuthing, Iaim'ling_ especially if runniness
is correctly ascribed to poorness in flour, should be put down as a sign of
quality, and as quality of which sufficient advantage has not been taken.
This is borne out by considering for one moment the characteristics of
high-class patent flour, especially Vienna. Inasmuch as Vienna commands
a higher price on the market than anything else, it must be regarded as of
high quality, yet unskilful handlers of it complain of it because it binds.
When using it for Vienna bread it does not bind, because good makers of
this class of bread, whether they know the reason or not, usually make their
doughs slack, and, irrespective of the yield or profit, know they cannot so
easily get a good quality Vienna loaf when the dough is tight. It is for
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this reason that many do not like Vienna flour, irrespective of price, in
ordinary household bread, because such doughs are, nine times out of ten,
made too tightly in proportion to their subsequent treatment, and it is because
the flour does not get what it requires that they complain of it. Not only
do they spoil the quality, but do not get out of it the profit that it should
yield. Competition is quite as keen, prices are quite as much cut in
Manchester and district, as anywhere else, yet a very large proportion of
this high-priced and Vienna flour is used in that district. It is simply because
they make the doughs slack, thereby getting the quality out of it, and paying
for its extra initial cost by giving it the proper amount of cheap water that it
requires,

By looking at the opposite side of a question one can often obtain useful
information and guidance, but in most problems of bread-making one can
always adduce evidence of a most conflicting character. Take for instance
the assertion that runny dough is due to soft flour. Vienna is not a strong
flour yet it usuvally on the contrary binds. An English country patent is
softer still and will often bind up into a ball. The highest grades of most
of our large port mills are less strong, contain less gluten and more starch
than the lower grades from same mill, yet they bind more. The flour
from California, such as Cascadia, would be called a very weak and soft
starchy flour, but it also binds instead of running. The same with many
winter wheat patents and biscuit flours. Gluten is considered typical of
strength, but Argentine wheats have more gluten than the Californian
referred to yet are more inclined, other things equal, to be more runny
and sticky in the dough. Under the heading of gluten the effect of per-
centages of the latter on the strength of the flour is fully considered. In
some cases a flour with a very |ar.';_fr: percentage of :_;']ljttr]'u has been soft
and sticky, and the cause has been traced to a deficiency in the glutenin,
The longer a flour is fermented the softer it gets. No gluten can be ex-
tracted from a sour dough, yet a sour dough will not run, in fact on the
contrary it shrinks and binds and there is not enough stickiness about it to

close up the folds of the loaf or, in the case of a cottage, even to keep the
X
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head firmly stuck to the bottom. There is no gluten left and nothing will
stick. Rye flour, however, never has any of the same quality gluten as
wheat, and, by not holding gas, makes Hat and runny dough.

After all the above has been said one has to come back to the fact
that the same flour will often be considered runny by one man and not by
another, and moreover will also be found to be less runny one day than the
next. If a dough has run together on the boards, the pieces sticking to one
another, is then scaled again as it often has to be, it is a well-known fact
that it will have less tendency to stick the second time ; it would stand longer
before beginning to run. If a tendency to run or stick has been noticed it
would be best to hand up, or roughly mould, the pieces twice instead of the
usual once before the final moulding. The next day the dough should be
given another half hour in the trough before throwing out.  Although time
or more fermentation in the trough will be found to decrease the trouble, the
pieces will, of course, run together more the longer they are left on boards,
unless checked by labour ; therefore, when once out of trough, quick handling
and a small batch is best. Gas naturally rises, and therefore helps to hold
the loaf up; water is weight that is always trying to find its own level. The
stronger the tissue of the flour the more the gas will be held in, but it is no
use having strong tissue unless the zas is there to distend it; and the
more that tissue is weighted by soluble matters and water, the more
the fermentation and gas has to overcome. Extra salt will be found to
advantageously toughen the tissue and help to bind, but as salt hinders
iermentation, and thereby production of gas, more yeast or time must be
given to compensate. As with a tendency for runniness a quick evolution
of gas at the finish is desirable, the necessary amount of fermentation would
be better conducted quickly than slowly, especially is it also necessary to
get consumed any of the excess of soluble matter.

Under the heading of malt extract or dryness will be found details of
an experiment with an excess of malt extract, which would give stickiness
and increase the soluble matter helping runniness, wherein it was found that
the malt extract became gradually less in loaves that were taken from
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the main piece of dough at extended intervals. The tissue of newly
ground four or flour from damaged or sprouted wheat is less tough and less
stable, and in the latter case alum and lime water, which are considered
under separate heads, and also common soda, used to be added as having
more effect than salt.  Such flours are best worked by a freer and shorter
process than usual. New potatoes, like new flour, are more sticky than
old ones. Another point bearing on the necessity of sufficient ripeness,
in order to avoid runny dough, is the flatness of artificially wrated bread,
in which there have been no fermentative changes, and which is, com-
paratively, very seldom seen made in a cottage shape. The very slack tin
doughs of some parts would be found to be excessively laden with water,
except for the very quick and vigorous fermentation ; they would be heavy in-
stead of light.  When the pieces stick together on the boards it is usually some
trouble to part them; they will pull out before coming asunder unless one
takes hold close to the join : it is therefore fairly evident in such cases that
the flour still has plenty of strength ; when it breaks off short and rotten, it
is, of course, an indication to the contrary. In correspondence at various
times with those who were seeking relief from runny dough, we have
frequently, in corroboration of unripeness being the cause, found that when
the weather became warmer the trouble ceased of its own accord, and also
that a sudden change of weather to coldness, or a dough which had got cold,
or a dough taken when round and not fallen, was the sole cause of anything
different from usual.

TIGHTNESS OF DOUGH

N a general way tichtness would be defined as the state of being tight,
and tight would mean close, compact, that is, not loose or open,
but in bread-making these meanings of the word resolve themselves
into merely the state or consistency of the sponge or dough as effected
by the amount of water added. Tightness, like many other details
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in the process of bread-making, has respectively advantages and disadvan-
tages, according to the conditions of work and the results required. For
instance, the dough at the moulding stage when required to make special
loaves, such as for exhibition purposes, should, in the case of such sorts as
crusty cottage, be usually tighter than it is; whereas for ordinary commercial
purposes, under usual conditions, the dough should usually be slacker than
it is, particularly in the case of tin bread. It is practically impossible to get
perfection in either quality or profit in all the various sorts of bread, under
all the various conditions of manufacture, with the same degree of tightness ;
yet the great majority of bakers place far too little importance on this point,
and if anything near uniformity was possible, the subject could be dismissed
in far fewer words than it will be necessary to employ,

In the first place, it should be remarked that in no preliminary stage in
the process of bread manufacture should there be tightness, if the object of
that preliminary stage is to increase, as it should ordinarily be, the vitality
or power of fermentation. A tght spongze or a tight long-process dough is
impeded in its activity and development in the same way as a mass of tight
clothes impedes and oppresses the activity and development of the human
body. The tightness or lack of water within the sponge or dough will hold it
down just as effectively as if it were encased outside, the amount of the resist-
ance being, of course, effective in proportion to the amount of power present
or exerted. Thus a tight sponge or dough means more yeast, unless other-
wise aided, for doing the same amount of work. If, then, a sponge is set
for the purpose of increasing yeast it should be slack ; but if, after deciding
to thus increase yeast, one is so inconsistent as to want to keep back the
sponge, so that a long night's rest, or other interval in the manufacture can
be obtained, then it should be tight. Nevertheless, it would obviously be
more consistent and economical to restrain the fermentation, and the amount
of the change in the constituents of the Hour, by decreasing the amount of fer-
mentative power and the size of the sponge rather than strangling the larger.

In the same way a dough that is tight when on the boards is not econo-
mical, because it will not only contain less water, but will require longer time
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to arrive at perfection after moulding, especially unless it was supplied with
more yeast at the start or more heat, or else had more yeast grown in i,
and the changes slowly developed at the cost of flavour. It is this slowness
of proof, and therefore the necessary time required in order to avoid pinched
or badly shaped bread, that is a great objection to tizhtness in ordinary
commercial practice, where there is not the patience to give the proper time, or
where it is not convenient to have much dough in the form of loaves, occupying
much space, lying about awaiting baking. When, however, the amount of
water and the amount of profit, and the amount of time and care for perfection,
is not of such prime importance, as it would not be in the case of good
priced or exhibition bread, then undoubtedly the eye can be better satisfied
by a tight dough in all cases where the loaf is to be baked on the oven bottom,
and unsupported by any tin or contact with other loaves.  There is nothing
to beat in appearance a crusty cottage loafl that has been made as tightly as
possible, tight enough to be braked like a biscuit dough, tigcht enough to
need chafing rather than moulding, and tizht enough to stand, and needing to
stand an hour after final shaping before being proved sufficiently to go into
the oven. The shape, provided, of course, all the previous process was in
accordance, would be perfectly symmetrical, standing up like an evenly
carved pyramid with a smooth and regular surface; the texture would be
of even and fine mesh and with no sign of the very frequent holes in
cottages, and the colour would consequently and thereby be improved.
Although dryness, as discussed elsewhere, is not solely dependent on the
amount of water added, this defect is more likely to be present with tight
dough than slack.

A loal from a tight dough will, however, usualiy cut closer, and in
most cases, by being less free, will be of smaller volume, and consequently
yield up by evaporation its water less quickly.  Although tightness is thus
seen to have some advantages in crusty cottaze bread, it should not be
recommended for tin bread, which should be freer, lizhter, more spongy and
softer in texture, of larger volume, and, as the tin renders better shape and
texture possible in conjunction with more water, the latter should have
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more consideration.  Within reason, and with the qualifications as given in
this article, a special cottage with suitable manipulation can hardly be too
tight, and with the same qualifications a tin cannot be too slack (this does not
mean to countenance the excessively slack brown doughs that are slopped
on the scale pan}); a tight tin is as much opposed to what it should be, as
is a very slack cottage. The two cannot be made to perfection from the
same dough, and even for ordinary daily results should always be made
from doughs of different degrees of tightness, as well as receiving different
manipulation.

The quantity of water that would make a sack of flour (280 Ibs.) into a
tight dough would vary according to the quality and character of the flour,
and also according to the way in which it was incorporated during the knead-
ing or making of the dough. With ordinary mixtures, however, 1 lb. of
water to 2 lbs. of flour, namely 14 gallons or 140 lbs. water to the sack of
flour, would make what should be called a moderately tight dough. The
writer has received many loaves within the limits of 13 and 18 gallons to
the sack, and in cases both below and above this. The very tight or 13-
callon ones have usually been from the South of Ireland, the very slack or
18-gallon ones have nearly always been from Manchester district, the 16-
oallon ones have been on many occasions from Scotland and not baked in
pans. The 14-gallon cnes, both for cottage and tins, have been very usual
from small provincial towns or villages where all sorts, by reason of small
trades or wanting some of each shape for early delivery, have been made
from same dough. Although small batches can be, and are usually, made
slacker than large ones, some special exhibition loaves have been made,
being most accurately measured, at less than 13 gallons to sack.” A range
of even 13 to 18 gallons, a difference of 30 Ibs. water to 280 lbs., is very wide,
and in all cases this means without the addition of unusual matters. With
additional matters, instances of wider range could be mentioned, but belong
rather to the subject of yield.

Referring to points of detail, it may be said that up to a certain point of
tightness the dough lends itsell better to handling and moulding with an




TIGHTNESS OF DOUGH 167

even surface so as to give a smooth crust, that is, all things equal, it is easier
for an unskilful moulder to get a good finish with a tight dough than with a
slack. When, however, the dough is very tight the moulding is rendered more
difficult for proceeding in the same manner and completing properly in the
same time. If a medium stiff dough be handed up hard, then moulded very
ﬁrml}-' or gmuml up in the hands, it will gi ve very much the same appearance,
as regards proof, as if a tighter dough had been handed and moulded more
loosely and thereby allowed to loosen itself sooner afterwards. The tight-
ness or slackness of a dough will thus be sometimes inaccurately estimated
by feeling the hardness and unyielding character of the crumb of the loaf;
and also a corky or hard unyielding crust may indicate tightness on the one
hand, and be difficult to distinguish from a similar crust caused by a less tight
dough that was by moulding, or time, allowed to afterwards loosen or prove
less.  Although tightness ]I{;:]ps shape on the one hand, 1t will not h::lp it
on the other if given no more time for proof, therefore being less proved,
after moulding and before baking.  The same remark will apply to holes in
connection with tight doughs,  Although tight dough properly handled
would make more even shape and less holes, it must, if under-proved,
crack and burst when baking, not being able to stretch like a slacker one.

In the same way, other things being equal, the folds of a loal, when cut,
will show less and amalgamate better with a slack dough than a tight.  Also
the folds or any crevice will show more on the crust or on the outside with
a tight dough. Sometimes a tin loal will show evidence of having been
in tin a good while, but if the dough be tight, there will be crevices that
have not been filled up as would be the case with a slack dough. Other
signs of a tight dough, with always due consideration to ripeness in trough
and proof after moulding, will often be a thicker and less pliable crust, not
splintering when pressed with finger, and in the case of a cottage, the notches
will be angular and remain as they were cut, and any letters that might be
impressed by a docker will remain distinct as if docked on cold butter. Some
Hnurs -:lurin;_f I'trn‘u,'|1t.'|tim1 will ";_1'[1.'{'." or et slack more l!'l.'m U'th_'.‘l'ﬁ, anl
need or will stand more tightening up afterwards; but others, on the other
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hand, are very stable and give hardly at all, and if made tight in the first
instance will bind and not be satisfactory, such, for instance, as Vienna, even
with extra power for driving them up.  As flour, on the whole, is more stable
and drier than formerly, the dough does not need, when made, to be so tight
to enable it to stand a long while, and in practically all cases it is best not
to be tight when making ; but, if required to be tight for special purposes
when on the boards, the extra flour for that purpose could with better results,
although perhaps a little more trouble, be worked in while cutting back
thoroughly half-an-hour or so before throwing out of trough, or by well
dusting and tightening up when passing through a brake, which is always
an improvement for fine bread when suitably manipulated. This tightening
up or adding fresh flour will be found particularly serviceable in the case of
overnight, off-hand doughs, rather than adding all the flour when first
making ; also with exhibition bread.

TOUGHNESS

NYTHING is said to be tough when vyielding to force without

breaking or when flexible without being brittle.  This state is often
noticed in the crust of bread, and to a less extent in the crumb. The chief
causes are insufficient fermentation or mellowing of a strong flour and too

b

much moisture in the crust. Too much gluten, or gluten insufficiently
changed, amounts to the same thing in this respect, therefore extra yeast
and warmer water or more time will soon create shortness, the same as the
addition of any shortening such as lard. A skin on the surface of loaf
before baking, but more particularly insufficient baking, is a frequent cause,
Vienna loaves that are drawn from oven when the surface is moist with
steam will be tougher than if allowed to remain a little longer after the
oven is opened and to get dry. The crust will usually be tougher when
stale, especially when kept by the housewife in a closed earthenware bread
pan, because some of the moisture of the crumb is absorbed by it, and the
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moist atmosphere of the pan prevents it getting as dry as it otherwise
would, which can be proved by removing loaf and standing in a draught.
Bread baked in iron ovens or on iron soles is not always necessarily tougher
than that of brick ovens if it be thoroughly ripe when set and thoroughly
baked ; although, of course, the brick sole will absorb the moisture better and
bake more gradually, usually giving a more porous crust.  The smaller
quantities as baked by housewives in iron ovens are not tough, even when
no shortening added, as they are dried out by slow baking in a dry heat.

PROVING

THE word proof has a large variety of meanings according to the subject

to which it is applied and is also sometimes used somewhat loosely
when applied to breadmaking. We should define it as being the amonnt
of expansion or recovery allowed to loaves of dough in their final stages,
that is after shaping and before being stopped in expansion by heat of
oven, irrespective of the amount of fermentation previously allowed in the
trough or the fzwe given on the boards. Under or over fermentation in
the trough will not counteract over or under proof in the loaf, and it is quite
possible and very often the case that a loafl is over fermented yet under
proved. Proof is such an important and distinct part in the process of a
loaf’s manufacture that it is customary to speak of it by a different term than
the fermentation in the trough, but of course proof is, strictly speaking, the
final stage of fermentation, the latter commencing from the time the yeast
is sown and finishing when killed during baking.

The speed with which a loafl gets the necessary proof, although defined
as something separate from the earlier stages of fermentation, depends on the
latter largely. Some loaves require much more time than others to prove or
recover after moulding in order to be baked so as not to be distorted by heat
of oven, while others would not stand half the time without, on the contrary,

-
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suffering injury. A dough that is working sluggishly will prove sluggishly,
and must have time after moulding no matter how much it may have had in the
trough, and as a rule it is the one that has had most time in trough that also,
for purposes of shape, wants most time after moulding.

A cottage loaf that has been made from a steady sponge and dough
or a long straight dough, and has been made tight, can often do with an
hour to prove in boxes or drawers to its advantage and would be of bad
shape or holey with less. A tin loaf, on the other hand, that has been
made from a very quick and free dough with a lot of yeast and a lot of
water, would when placed in a small tin be all running over the sides in
that time, or have proved itself to death, getting very coarse and crumbly,
although there are plenty of tin loaves that under other conditions could
stand as long without harm. When they have stood in the tin a long
time the sides are usuvally shiny, and if under proved the bottom crust
will often be drawn up in the centre like an arch, and the ends burst out.
Tin loaves are usually proved more than cottages and are by their tin less
exposed to heat in oven than crusty cottages, but the latter are in the great
majority of cases moulded up and rushed into the oven much too hurriedly
and under proved, and this accounts largely for the difference in these two
sorts, and other sorts of loaves, as regards shape and holes which are fully
discussed under their separate headings. A loaf must prove more when
going into a hot oven than a cold, and when well proved will bake quicker
than when under proved and closer. A good plan for convenience of prov-
ing is to have a number of boards made that will hold five loaves one way
and three the other, a total of fifteen. These are handy for getting rid of
the loaves and can be supported one on top of the other, near the
oven by means of small angle irons. A jet of steam, or a pot on a gas ring,
underneath will keep them warm and moist on the surface, as is necessary
for quick proving and bloom, especially when made from a long slow
process. In larger bakeries or with drawplate ovens movable racks are
best and boards of a length to fit across top of drawplate. The majority
of loaves as usually made should have fully half an hour to prove on these
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boards (or in the drawers which they become when put together and
covered) so as to recover from the moulding, topping and bashing. They
should not have the proof knocked out of them again by rough handling,
and heavy bashing and docking when setting, although the amount of
such handling they will stand without injury will depend on the freeness
of the dough and the heat of oven. When the loaves are topped and
left on the tables the opportunity can be taken to straighten and bash
them after they have stood a little while, say at half time. Unless the
dough is moving very quickly it is not enough to get merely a few courses
ahead before commencing to set into oven as is often done. A tin loaf,
unless tight, should not be set into oven until it is flattening on top and
showing signs of commencing to crack, and a cottage should be plainly
seen to have increased in size and filled out all over, as it would not be if
taken straight from the moulder's hands as is done in some cases.

BAKING

HE baking of a loaf is a most important stage in its manufacture, be-
cause thereby it can be much improved or marred in quality according
to the suitability of the oven in relation to the state of the dough. No
absolute time or temperature can be given as the correct one for a loaf of
bread while in the oven, because both must be exactly in harmony with the
batch to be baked. Strictly speaking, however, the goods to be baked ought
to be in that condition whereby they should bake in the shortest time at the
greatest possible heat without burning.  That is, the goods should be in a
condition to stand a hot oven, rather than the oven be kept cool for fear of it
not smiting the goods that were not in condition to be baked to perfection,
owing to the neglect of giving sufficient proof before baking, whereby a
loaf would be usually distorted if put into a hot oven.
A great quantity of bread is too slackly baked, that is, it is boiled, not
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baked, remaining for too long a time in too cool an oven.  The dough that is
proving slowly, owing to a long slow process of fermentation, such as would be
made from patent yeast, is always found to require longer in the oven than a
loaf that has been made from a quick and free fermentation, and therefore
proving quickly., The greater time in oven, and the cooler temperature is
necessitated by the small bulk of the under-proved loaf, whereby more time is
required for the heat to penetrate, and also as in an under-proved loaf the gas
takes longer to disseminate in all its parts, which gas, being unevenly dis-
tributed, would, when in the oven, be bound to blow into holes or otherwise
distort the loaf.

[t is this fact, that a quickly fermented loaf will bake more quickly than
a slowly fermented one, that commends the quick process to popular use,
because, all things being equal, the quicker the loaf is baked the better it
will be in all respects. A hot oven will stop the fermentation in the loaf
quicker than a cool one, giving a better flavour, not only because of quick
baking but by reason of its driving off the stale gases formed during
fermentation, and also by baking quickly will keep in the flavour, and mois-
ture, in very much the same way that a piece of meat when cooked in a
rash heat will be nicer eating by having its juices retained rather than
gradually simmered out. Inasmuch as a hot oven stops fermentation sooner
than a cool one, a loal must necessarily be more proved before it goes in.
If the loaf is sufficiently proved as to be suitable for a hot oven, it will
become over-proved if it is then put into a cool one, and if it is proved only
sufficiently as would be necessary for a cool oven if put into a hot one,
though, perhaps, improved in flavour, it will be very ugly. Different grades
of flour will stand respectively ovens of different degrees, but this is
better dealt with under the heading of bloom ; also a loaf with a greater
proportion of water will, all other things being equal, require longer baking.

Another great point affecting the time and heat necessary for perfect
baking is the kind of bread, and how it is set or spaced in the oven. [t
is obvious that two cottage loaves from the same batch of dough one set
against another, thereby having a crumby face, and the other set so that
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the heat wets at it on all sides, that the latter must bake more quickly than
the former, and in the same way rolls off the same dough would bake
in half the time required by a 2-1b. loaf. Much of the difference in flavour
in the roll and half-quartern loaf from the same dough must, of course,
be due to its quicker and better baking, since that all other points
are equal. In the same way it is a matter of common experience that
if a batch be unexpectedly large, the first part of it is often crammed
into the oven, and the second part is oftentimes put in the same oven after
the first one has come out, and although it will have been fermenting longer,
and also even when the oven has not been re-fired, the second batch will
often be sweeter and of healthier appearance than the first, merely by reason
of having had so much more space in the oven.

The ingredients also have a bearing on the time of baking, because sugar
attracts the heat, whereas fat or lard repels it, and the flavour of the latter is
always objectionable when a loaf is under baked. The more the outside is
exposed to the heat, of course, the greater is the amount of crust, and the
water from that portion of it is, of course, driven off, making the loaf lighter ;
but if the crust loses water, the latter does not evaporate so quickly afterwards
from the interior of the loaf, and as a matter of fact there is a more dry bread
produced by slack baking, or bread that has been in the oven a long time at
a slow heat, than bread that has been well crusted and baked for a short time
in a good heat. The volume of the loaf will be affected by the oven accord-
ing to the state of the dough ; if the loaf be full of gas, the volume will, of
course, be increased because the gas will expand by the heat, and insufficient
heat is often seen to produce a closeness of texture, as in the case of tin
loaves that are set too closely so that the heat cannot get between them,
whereby there is a close layer down each side of the loal which is thicker
and darker on the side that has had least access to the heat.

The kind of oven and the amount of steam therein must also have
considerable effect on the time and temperature for the proper baking of a
loaf ; if the oven is built in a solid and substantial manner it, of course, holds
its heat very much better than one not so built, besides this some ovens are
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externally heated, whereby they do not lose heat while the batch is being
baked ; and the greater the amount of steam that would be injected from
outside sources the hotter should the oven be heated, because the steam
while keeping the crust moist and giving bloom, at the same time protects
the loaf from heat. A solid heat will penetrate the loaf further, making a
thicker crust than a flash heat, and the latter has more tendency to distort
the loaf and give it good bloom.

If the loaf be properly baked the crumb should spring back easily
when pressed by the finger, and not be doughy or leave any impression ;
in fact, with a thoroughly baked cottage loaf it has been sometimes demon-
strated that one could sit upon it and it will rise and open out again like a
concertina. A good heat for loaf bread, according to its size and condition,
would be from 450 to 550 degs. F. when commencing to set, but these
temperatures must be given with a somewhat wide range, because different
ovens showing the same heat by the pyrometer or thermometer will bake
very differently, sometimes owing to the incorrectness of the instrument,
sometimes according to the position in which it is put into the oven and
other individual points.

The heat inside a loaf will not, of course, be anything much above the
boiling point of water, say, about 3 degs., only in the centre, and gradually
increasing towards the surface, being just under the crust at a temperature
of about 320 degs. The time would vary for half-quartern loaves according
to actual instances from thirty minutes up to about two hours. It is no
uncommon experience for the author to receive a tin loaf thoroughly baked
in thirty-five minutes, and forty or fortv-five minutes is quite sufficient for a
cottage loaf that had been subiected to an average temperature of 450 degs.
for the whole time in which it was baking. Plain or crumby bread will
require longer, and in many parts of Scotland and Ireland two hours and
even longer is the time given for half-quartern loaves, nevertheless, the
author has seen many loaves of the plain or set bread referred to from
such places, which have been thoroughly baked in one and three-quarter
hours, and even less,
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A good heat during baking will usually be found to bleach the crumb,
and although the crumb of Scotch bread with its slow baking is bleached
more than bread from most other places, this bleaching is due to other
causes. In the south of England one usually sees every crevice round the
oven door tightly stopped during baking, so that no steam should escape,
and it would be considered very wrong to open the door until drawing
time; it is therefore somewhat interesting to remark that, in Scotland, the
oven door is frequently left open for a full half hour after a batch has been
set, and in cases even longer.

There has been much said concerning the sterilisation of bread, but
as the majority of the germs that do any harm are killed in far less time,
and at a lower heat than that to which as shown above they would be
subjected in a loaf of bread, and as no cases of infection have ever been
traced to the loaf, it is difficult to say why a loal should be made the cause
of attack as far as it concerns the baker, because even although there were
said to be ten different kinds of germs found in the middle of a loaf, these
germs are far more likely to get in from the air in increasing quantities
after the loaf has left the baker, the same as all other foods are
bound to be contaminated by the air; and if the bread was absolutely
sterilised in the oven, the slices of bread and butter on the table would in
common with all other foods be found to have again attracted an increased
quantity of the 70,000 verms that are said to settle on every square foot per
hour in any crowded room.

Regarding brown bread the popular practice is to give a cooler oven,
or place the loaves in the coolest part, and longer time for baking. There
is no reason, however, that this should be necessary, except that people
for this class of bread usually add an excess of water. The adding of the
water in this excess has no advantage since it must be driven off unless
the loafl is to be clammy in the centre, and, on the other hand, has the
disadvantage of making a thick and tough crust, which is quite unnecessary.
Although it may be desirable to put more water when making the dough, so
that the bran may be thoroughly saturated, the brown dough when being
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scaled should not be slopped on the scale-pan like porridge, but be very
little slacker than an ordinary proper tin dough, which, however, should
be, of course, slacker than a cottage. The quick baking of brown bread is
as desirable as fermenting it quickly, and, if anything, should be more quickly
baked than white rather than the reverse; and it is frequently found that
those put nearest the furnace are the best, and brown loaves do not burn
so quickly as white. Inasmuch as brown loaves have necessarily less gluten
than white, it is particularly desirable that the gas therein, and all the
expansive properties, should be expanded to their utmost as quickly as
possible, and, also, as there are more impurities and more soluble albumin-
oids, it is particularly necessary in the interests of flavour that the baking
should not only be quick but thorough.

STEAM

~ TEAM is an invisible elastic gas evolved from water during boeiling,
"~ and becomes visible only when condensing by coming in contact with
colder surfaces. The steam required for glazing and blooming bread must
be wet steam and not dry; and steam that is under a high pressure, thereby
becoming superheated, 1s dry, and not wet. This is the reason that hot
steam does not burn so much as cooler steam. The steam issuing
from a kettle, which, at the ordinary atmospheric pressure, is at a
temperature of 212 degs. F., will burn or scald the hand very much -
more than steam issuing from a high-pressure boiler which might be
three or four times as hot as the kettle steam. The reason is extremely
interesting.

The steam from a kettle is of the same temperature as the boiling
water.  Yet, as boiling water requires a very long application of heat
before it is all turned into steam, and as, by the fundamental law of
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chemistry, nothing is destroyed, it is obvious this heat, going into the
boiling water, is still somewhere, and can be re-obtained. It is in the
steam; it is temporarily employed, or apparently consumed by the
difference in the state of matter, water being a liquid, and the steam a
gas. The steam, therefore, although showing the same temperature
by the thermometer as the water, contains a very much larger quantity
of heat, and this is proved by the fact that one can quickly raise a bucket
of cold water to the boiling point by injecting steam into it.  When thus
made to boil, the water will weigh a very little more, or the bucket be
a very little fuller, than before, but if one were to add three or four
buckets of boiling water to the original water, it would not boil then.
The amount of heat in steam that is thus latent, or thus temporarily
lost, is 966 degs., when at ordinary atmospheric pressure. But when at
higher pressure, this amount of Jatent heat curiously decreases, even to
the extent of 150 to 200 degs. It is seen, then, that steam issuing
from a high-pressure boiler has to get from somewhere the amount
of latent heat that is necessary for it when in the open air, and when
absorbing this heat, although it does so very quickly, it is obvious it
is not in such a ready position to burn and to scald as the wetter
steam.

Steam, then, that is required for injecting into an oven must not
be allowed to become superheated by reason of the pressure in the
boiler becoming great. It must be low-pressure steam, wet steam, and
steam with @a high latent heat. The difference in the scalding of wet steam
and dry steam, may also be understood by remembering that a man can get
into the oven to repair it—that is, into a dry heat—when at a temperature of,
say, 212 degs. I., but he could not get into a bath of water—that is, into a
wet heat—at this temperature, which is the boiling point. Also the steam
escaping from compression in the boiler immediately, but momentarily of
course, expands, and anything that expands absorbs rather than evolves
heat in so doing. When water is boiling under increased pressure, and

steam is at a higher temperature than 212 degs. F. the latent heat of
¥
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the latter proportionately decreases, according to the following table, which
also supplies information concerning steam-pipe ovens,

Thermometric Heat,
Latent Heat. Toral Heat. :
) hl.'gl'l_'l:h' Fah.) (1 Yegrees Fah.) Pressure.
(Dreg. F.) | (Deg. C.)

1,002

32 O [,124 i
66 253 100 I,1;5 14.7 lbs.
336 392 200 1,228 228.0 ..
769 482 250 1,251 550.0 .,
766 500 260 1,266 o e
' I

This latent heat is of considerable importance to users of steam, because,
on its account, a pound of steam contains about five and a half times as
much heat as a pound of the boiling water from which it is coming, although
both steam and water will be of the same temperature.  In other words,
when a pot of water is on a burner, which is giving off the same heat all
the time, it will take over five times longer to convert that quantity of water
into steam than it did to raise the same from freezing to boiling point, that
is, through 180 degs., and the extra heat in the steam will always be given
out again when the steam recondenses into water. Steam going into the
oven at 30 lbs. pressure, namely, at twice the pressure of the air on an open
pot or kettle, that is, at two atmospheres, would have a temperature of 250
degs. F.; this would therefore cool down an oven that was at a baking heat
of 450, requiring the oven to be hotter, in frst place, if steam was to be
injected, but if the steam was to be obtained from a pot put into the oven,
one can easily see that a great deal more heat would be taken from the
oven to convert that water into steam than is usually contemplated. The
pot would have the advantage of producing wet steam, whereas at about
100 degs. above the usual boiling point the steam would be quite dry and
not suitable for glazing.

When having a steam boiler it is therefore essential that the pressure
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be as low as possible, that is, only just sufficient to get enough steam into
the oven. The smaller the boiler the greater, of course, must be the
pressure to get enough, because if, for instance, 10 feet of steam were
required the boiler must contain that 10 feet, but if the boiler is only
5 feet, the steam must obvicusly be compressed to half its natural
size, and so on. As a general rule, it would be best to keep the pressure
in one's boiler from 25 to 30 lbs., or less, il possible.  In order
to prevent it getting above this, one can have fitted to the boiler a
blow-off, or reducing, valve, whereby an excess would automatically be
released.

Regarding the amount of steam necessary to retain in the oven,
a little calculation would be interesting. A sack batch of, say, 200
loaves would give off about 2 ozs. water per loaf, or oo ozs. An ounce
of water equals 28.335 grams, and therefore 28.35 c.c. (cubic centimetres).
A cubic inch (16.38 c.c.) of water expands into a cubic foot, or 1728 cubic
inches of steam; and the cubic space of the oven to be filled would be the
height multiplied by the length and then the breadth and minus the space
occupied by the bread.

As regards glazing or blooming the crust, it 1s essential for the
steam to be present when the loaves are first set, whereby it condenses
on their cold surfaces, because no amount of steam will glaze a loaf when
once its surface is dry. On this account, one sees in France and Vienna
long narrow baskets lined with a cloth, on which the loaves are turned up-
side down when proving, whereby they are kept much moister than otherwise.
The thorough saturation of the air of the oven—and the hotter the oven, the
more it will absorb without becoming visible—will tend to lessen evaporation
from the bread; but it is possible, for some purposes, to have an excess of
steam, as too much not only keeps the loaf down, preventing it expanding
as it should, but also caramelises the top of leal too much, preventing the
crack and finish desired, especially for small bread. The cuts on the loaf
do not open if caught too much by the steam. Too much will also leave
the crust tough, unless the loaves be moved about and turned over, which is
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a common practice, so as to thoroughly dry the crust before being drawn.
If, on the other hand, there is too little, the crust dries too much, all other
things being equal, is duller, less bloomy and less appetising, harder and
less crisp, is more “corky” and less pliable, and also more likely to be
nipped or burnt by a fierce or rash oven.

A boiler i1s a most handy thing, and a good investment in the
bakery in more than one respect, but, where crust gloss is essential
and one has no boiler, loaves can be washed or sprinkled and placed
on a baking plate and covered over, say, with quartern tins, or can be
placed in box tins and then uncovered before being drawn and put back
to finish, Some put iron upsets filled with wet ashes just round the furnace
or hottest parts of oven, and arrange the dampers so that the steam is
drawn by draught over the loaves. Coils of perforated pipes have often
been inserted in the hottest part of oven, or even a straight pipe running
down both sides. The objections are that the pipes become choked in the
same way as a kettle or boiler gets furred by the deposits from the water,
and also too much water is often allowed to run in, and therefore, not
evaporating into steam, drips in the oven or on to the goods. A nice gloss,
altogether better than washing with witer or anything else, can also be
obtained by proving in steam before setting.

Referring to the pressure on the loaves of steam in the oven, we
remember seeing a very novel, so-called, vacuum oven, from which the air,
and also the steam as it came from the bread, was extracted ; the decrease in
pressure was so great that the loaves rose without having been fermented or
injected with gas, and were cooked at a lower temperature, water boiling in
a vacuum at about 70 degs. F. The flavour of the bread for a change was
delicious. This is described in the chapter on ovens.
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YIELD OF BEREAD PER SACK QOF
FLOUR

HIS is an exceedingly contentious point.  If the question were put to
ten well-informed, intelligent and observant bakers who were actively
working in, or superintending their manufacturing daily, they would give
almost as many different answers.  We have been writing on and discussing
and closely arguing the matter for nearly twenty years, and yet it would
be dangerous and misleading to give a definite statement in a few words.
The fact is, no answer to suit all circumstances can be given. The same
Hour does not always produce the same amount even in the same bakery,
or even on the same day, or, still further, even in the same batch or ovenful
of bread, and it certainly does not always produce the same in different
bakeries. It is a case governed by differences in the system of fermentation,
differences in the amount of water added and the slackness of dough and
manipulation, differences in the quality of the flour, differences in ingredients
added, differences in the heat of the oven and the ume of baking, and also
even in the particular position of the various loaves in the same oven,

We once stated in the BAretish Baker that a certam Scotch firm had :\'&IE{L
and showed us their books confirming, that they produced when using g lbs.
of salt per sack, an average yield, extending over six months, of 100 quarterns
per 280 lbs. of flour, and this led to a large amount of conflicting cor-
respondence.  We have also before us a circular on a system of bread-
making, “* by which 110 to 112 loaves of 4 Ibs. each can be obtained from
country-milled flours, larger yield from strong flours.” The author of that
circular further says that country milled flour by ordinary methods will turn
out 98 4-1b. loaves. We have also an article before us that tabulates * the
result of twelve trial bakings that were made in 1897 by friends who are
skilled in the art of bread-making,” and the variations are from 87} up to
110 quarterns per sack (always 280 Ibs,, unless otherwise stated).  Although

e ——
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they are statements in print, and technical journals, and presumably should
be fairly accurate before getting there, we ourselves cannot swallow them
without qualification. We are in constant touch, both by visits, and also
more frequently by correspondence, with almost all the well-known large
factories of Great Britain and Ireland, and even abroad, and the factories
will never admit (and this is confirmed by one of the greatest authorities in
Scotland, with whom we are often in touch, and who has had special
facilities concerning this point) more than ¢6 quarterns per sack for the
square crumby bread.  This yield means, after due allowance for evapora-
tion, about 15 gallons, or 150 lbs. water added to the 280 lbs. flour.
Although some flours, and some loaves from the same flour, retain more
weight than others, the great factor in yield per sack of flour must be the
amount of water put into it and retained.

Diealing first with the above Scotch case, it should be noted that
some firms will make the square crumby, the French and the pan all off
the same dough, that is, the pieces are all scaled off at the same weight,
and then, when the batch is being moulded, the foreman would direct how
many loaves of the various shapes he required ; the yield for each shape
would, where such a proceeding prevailed, be the same, that is, commer-
cially, there would be the same number of loaves sold as 2 lbs. or 4 lbs
The French dough, however, would often be tightened up, that is more
flour would be put into it after it was first made, therefore yield less;
and, on the other hand, it would be in the oven less time, and therefore
lose less in weight; it would have most circumference of crust, but less
thickness of crust top and bottom. Other firms would scale the French
at 4 Ibs. in the dough, while they would scale the squares at 4 lbs.
6 ozs., or 4 lbs. 5 ozs., and would thereby say they got more out of the
French, say they had 101, or something like that.  Many firms would make
separate and slack doughs for pans; they would get as much as 17 gallons,
or 170 Ibs., of water into them, and then also usually scale into the oven at
less weight and draw them quickly, whereby losing less during baking.
Some loaves lose only 2 ozs. on the 2 lbs. ; others lose 4 ozs. on 2 lbs., and .
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if a man was going to bake well, he would weigh in half-quarterns at 2 lbs.
3 ozs. each, but he would weigh a quartern at probably 4 Ibs. 5 ozs., or less
than double, and would thus save if baking all quarterns.  We very seldom
oet a cottage loafl—do sometimes— from Scotland, it being chiefly an
English and Welsh variety. By reason of shape, such have to be tighter,
that is, have more flour and less water, therefore less loaves to the sack than
pan or tin bread.

Here also the amount varies very much. If a man puts shops under
management, the usual rule of the trade in London is to expect the manager
to produce and account for g2 quarterns, all kinds included, for every
sack of flour supplied him.  In Bristol the association has recently adopted

3 as a fair amount for official purposes. The amount of water used on
an average in practice daily to a sack of flour as met with in our experience
varies from 13 to 18 vallons, that is (130 + 280=) 410 lbs., and (180 + 280 =)
460 lbs., of dough. There will be about 10 lbs. of this lost during fer-
mentation, but then there will be yeast, salt, cones, and flour for dusting, and,
perhaps, other ingredients that will replace most. if not all, of that. This
k\'!fi:_{ilt of Lluugh wuighu:l into pi-:;f,-(::,- of 4 Ibs. 6 ozs. for the _Jr-lir_ baked ]ﬂ:lf,
will produce about g1 and 104 quarterns respectively.

In addition to the various causes of variations in the yield which we
have already mentioned above, there are others, such as the effect of sifting,
getting all out of the sack that there is in it, also such as a mouse-hole in the
sack that lets out a certain amount of flour every time the package is moved,
also evaporation of water, not only from the bread, but from the flour when
stored over the oven, and other circumstances.  One often hears of big vields
when a man is counting his loaves, which he weighed in the dough at, say,
2 Ibs. 1 oz, and not reckoning baked bread ; but only last week two men in
different parts of the country, each referring to a particular grade of flour, a
different brand in each case, declared that a test gave them only So
quarterns per usual sack.  As a guide, then, to a man estimating profits for
full-weight bread, he should reckon on the average in a mixed trade not
more than g6 for the three Scotch sorts referred to, or not more than o4
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for the English cottage, and, in many cases, depending on all the circum-
stances above mentioned, he will get less.

Out of a vast amount of correspondence personally received on this
point, one letter from the Midlands mentions an ascertained yield of 25 stone,
or 100 quarterns per sack, by adding 3 Ibs. of scalded material, as already
discussed in these columns, without which the correspondent could get only
94. That is, when he omitted the 3 lbs. of scalded material, he got 6 quarterns
(or 12 hall-quarterns weighed at 2 lbs. 3 ozs.) less in consequence. Chemistry
tells us definitely that matter is indestructible, but in these days it ap-
parently, if the above could be proved, can be created. Another corre-
spondent, making a test, found 94 quarterns cottage. Another English
firm, doing a large good-class family trade, found their average, for all
sorts over a period, to be 95 quarterns out of the bakery for every sack
of flour sent in; the loaves were always scaled by machine at 2 1bs. 2 ozs,,
baked in modern steam ovens, with regular crust, and found good weight
when cool.  Another similar good-class firm found g4 to be the average
for all sorts produced, highest-class flour being always used, and cottages
weighed in at 2 Ibs. 34 ozs. A Belfast correspondent says he finds g6 a
oood average, with g8 as a maximum, and that an authority he consulted
said g4 would be fair average to count, while Glasgow would, he said, zet
a little more because of ligchter doughs and stronger flours. A Dublin
correspondent, who is undoubtedly careful, calculating, and intelligent, says
with his tight doughs he cannot average more than 8g, and tries for go

We have also received some carefully prepared figures concerning an
accurately made test, where a sack of flour, to which was added a fraction
over 31 lbs. (thirty-one pounds) of other materials, consisting of salt, yeast,
corn-meal, lard, malt extract, and sugar, produced just over 137 quarterns
(one hundred and thirty-seven) per sack, nearly 25! gallons of water being
added. This extraordinary yield will be jokingly styled by our readers as
“ American,” but the document setting it forth was prepared in detail and
signed and sworn to before a commissioner of oaths by three prominent men
as having been seen by them, and carefully watched throughout every stage
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of the process as therein described. Every precaution was taken to prevent
mistake, and irrespective of our knowing, and having accepted engage-
ments from the persons interested in the invention that was being tested,
it must be admitted that anyone is far more careful in signing and
taking an oath on a matter than in giving a mere and casual expression
of opinion, yet this tremendous hgure of 137 quarterns per sack of 2580 lbs.
came under our notice in the same week as two others of 8o quarterns.
It certainly seems impossible to reconcile them.

By a considerable amount of acquaintance with other American methods
we have found a fairly high yield to be 280 Ibs. bread to the barrel of 196 lbs.
flour, and exceptionally 300 lbs., which would be respectively 100 and 107
quarterns per sack of 280 lbs.  As in all places where there is much home
baking, the bread there is more usually baked in tins than in the British Isles,
taken as a whole. At this moment we have before us an advertisement
concerning a London made four that is said to produce 100 quarterns
per sack against 95 obtained by the usual mixture ; also a report of an
expert on a Minnesota (American Spring) patent certifying 102 to 108
quarterns ; also fizures concerning a Vienna flour showing 108 o 112
quarterns. In France much of the bread contains more water than ours,
having a quart or 2} lbs. of water to 3} lbs. of flour; yet the great
majority of bread in England, of which the cottage loaf is a leading type,
has its dough made from only half its weight of water, namely, 14 gallons,
or 140 lbs., per 280 Ibs. flour. Where cottage bread is the rule, the tins
are usually, especially in small trades, made from the same dough, and
therefore contain the same medium quantity of water; but in the more
northern parts of England, such as Hull and Manchester district, there
15 a greater preponderance, and, in cases, almost exclusive use of tin bread ;
the doughs then are very slack, 16 gallons per sack being very common,
and 18 occasionally. The other extreme, namely, of 13 gallons to the sack,
has usually been from the South of lreland, the doughs of North Ireland
being slacker, and those of Scotland for similar bread being slacker still,

There are still other points of importance. There can be no big

-
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yield without the water being added, but it is equally important that
fermentation, manipulation, and quality of ingredients should be in accord-
ance. The way in which some of the water is lost or evaporated has
already been discussed under the heads of dryness and baking. Gluten,
some of the characteristics of which have also been explained, has un-
doubtedly an influence on yield. Mere quantity of gluten is not a safe basis
on which to caleulate, because there are wide differences in the character
of flours and glutens, and also, as in the case of volume, much depends on
manipulation. A Hungarian patent flour with a smaller percentage of
gluten than an American low grade, will usually give the more bread.
Also, some flours with an excess of gluten are worse retainers of water
than a more evenly balanced one of the same class. As a rule, how-
ever, a larger proportion of the right sort of gluten will enable a bigger
volume to be obtained, and the bigger the loaf the more water it will
carry without showing it. A flour with a larger proportion of gluten
is also usually more stable, and can thus be made up slacker without
“giving " or falling off so much in trough or on the boards. Where the
glaten is composed of too much gliadin, it will, like starch, take the
water, but afterwards *“give,” whereas, if containing the right proportion
of glutenin, it may take less, but retain it.  The importance of the correct
percentage of these constituents which decide the quality of the gluten
has already been discussed, but it may be mentioned here that a certain
patented process that aims at adjusting these two, claims to gain 1 Ib.
of flour in every gallon of liquor used.

It has been found that decreasing the gluten by adding starch
artificially has decreased the yield, and also that increasing the proportion
of gluten by washing out some of the starch has increased the yield.
Some few years ago the author obtained from some starch manufacturers
a quantity of gluten, which to them is a by-product, and usually sold,
as said by them at the time, for use in cattle food, but, doubtless, also
cground up into so-called gluten flour; but the results of adding this to
white flour had very little effect on yield.




YIELD OF BREAD PER SACK OF FLOUR 187

The effect of manipulation is easily seen by the fact that one can always
get a larger yield, in proportion, with a small test than with the usual com-
mercial batch. This circumstance often accounts for discrepancies and
erroneous conclusions.  As a rule, with the same amount of labour, a loaf
blown up quickly by a short, quick, and vigorous process, provided it be
ripe, will hold more water and handle more easily with the extra amount
than a long slow one. A ripe dough will carry more than an unripe one.
The gas in the one case, and the labour and ripeness in the other, tends to
volume, with the effect as explained above. The abundance of zas to some
extent in a quick” process supplies what is not obtained in a long steady
process, unless the latter has been well divided into stages and extra
skilfully manipulated, so that its gluten is developed to the utmost of its
elasticity, and well stretched and folded. The latter is the case in Scotland,
and big yields out of comparatively soft Hour are in a similar way obtained
in France. There is a very great deal in this manipulation of the gluten
and the way in which the flour is worked into the water, and often accounts
for apparent discrepancies in yield between long and short process.

We have closely watched results from different machines. Both in fancy
and in ordinary bread we have found less flour required to make a dough,
therefore a better yield, when added by instalments and worked in by gradual
kneading, instead of all at once at the start, and by grinding more. By adding
gradually where the machine gives a good stretching action, the flour is
enabled to take all the water it will. It may be argued, with reason. that once
the right amount of flour is discovered, that it could be weighed and added in
first place, but, except in large and exceptionally well-managed bakeries, this
is not the rule, and the consequence is that generally more flour is added
than necessary, and the machine will force it in.  We know where the same
Hour sent to two depots, one having machinery and the other not, gives
more yield in the latter case, but it is no fault of the machine. Also, in the
same bakery two different machines were each given a week’s close test
under the same conditions throughout, the one that took twice as long as
the other to make the dough, enabled the latter to recover and be ready for
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scaling sooner, and made the better yield per sack. As there are interests
involved, we cannot here state the case any more plainly.  Sifting machines,
by enabling the sacks to be more completely emptied without risks, and by
loosening the flour and breaking any lumps, are a benefit to yield. There
should be less dry lumps, and less flour not thoroughly saturated, when using
machinery.

While dough is fermenting there is evaporation of moisture and also
evolution of gas, therefore decrease in weight. The gas is made out of
sugar, and the loss of dry matter in medium processes amounts to about the
same as the percentage of natural sugar in flour, namely, rather over 2 per
cent., or, approximately, 6 Ibs. per sack, in addition to moisture evaporation.
This is what we wrote in the Awifish Baker ten years ago, but we see
Professor Snyder of the Minnesota Agricultural College says he found the
loss of dry matter o be 1} per cent., or about 4 Ibs. flour per sack in a short
process of four hours from start to oven, and 8 per cent., or 20 Ibs,, in a pro-
cess of twelve hours, that is, five times the loss in treble the time ; also loss of
nitrogen was nearly four times as much, namely, two against 7.7 per cent.,
especially in small tests.  The 20 lbs. per sack is rather a startling amount,
and sets one thinking with renewed energy about quick processes. The
author recently made two batches of two sacks each, all quantities, of course,
carefully weighed. One was by long sponge, and the other by quick off-hand
dough. At throwing-out time the dough that had been preceded by a sponge
was much the slacker, and had to have other flour added in order to make it
of the same workable consistency as the off-hand dough. The fine bulky
and light tin loaves of some districts that are made from such extra slack
and quick doughs with large quantities of yeast, would not, without altering
the whole character of the bread, be wrated sufficiently quickly at the finish
to stand up or hold in suspension so much water if they were made from a
slow process with less yeast. Such loaves are lighter and more spongy
than the good volumed loaves of Scotland, yet are made from softer flours.

kegarding the adding of materials such as malt extract and potatoes,
their chief effect must be their influence, according to conditions, on the
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vitality of the fermentation, as just seen in the case of quantity of yeast.
They do not contain much solid material, and increase the weight of the
dougzh chiefly by their water, which could be otherwise added. Carbonate
of lime used to be added, because it increased the yield by checking diastasis
or change of the constituents of the flour that were already somewhat
unstable ; and in damp seasons malt extract and the changed starch of the
scalded potato must increase instead of check this diastasis : the two actions
are therefore contradictory, except as showing, as instanced above, that
yield depends, like volume and other things, on the regulation of the changes
in the flour by process and by manipulation, by just the right amount of
change, neither more nor less, and the presence of a copious amount of gas
when the loaf is just about to be baked.

It is thus obvious that the increasing or decreasing of the changes
can be advantageous or disadvantageous, according to individval circum-
stances, and that no absolute rule should be stated. The addition of
scalded flour or other scalded materials comes within the same category.
This is already dealt with under its own heading in Section I., and
also under colour and other points that it affects. The water is certainly
better entangled when adding scalded flour or starch than when adding
extra starch in a raw state ; it enters into the cununmiliuﬂ of the more soluble
matter and therefore is less easily evaporated : if therefore retained it must
increase the weight and yield, although the weight, with a large amount of
scalded matter, will often be found when handling the loaf by reason of its
usually decreased volume. Having elsewhere given instances of our own
concerning amounts with varying effects, we will here mention some trials by
Mr Vass, who found that adding 20 Ibs. of scalded rice, in place of flour, to
a sack of strong American patents produced a total yield of 108 quarterns,
and adding 12} lbs. to a sack of English patents produced 100 quarterns.
Moisture, which may amount to nearly hall a gallon per sack, that is,
evaporated from flour kept in a moderately warm place, such, for instance, in
a store over an oven, will be reabsorbed if added when making the bread.
Also, on the other hand, when wheat is washed or damped, which would
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usually be done only in the case of hard wheats for the purpose of cleaning
and more easily removing the outsides, the yield would not be appreciably
decreased. Weather during milling affects the yield of flour from wheat.
Some countries weigh their flour light so as to allow for moisture absorption
during transit.

There is just one other point, namely, that, even if yield was the sole
criterion of value of flour, which it is not, the extra number of quarterns
obtained should not be reckoned at their price when sold. In a certain
prize essay on the relative merits of home milled and foreign flours, we see
it stated that the difference in value between a Hour producing 96 quarterns
and one producing 93 is 1s. 6d. when the price is 6d. per quartern.
That is bad arithmetic, which is unfortunate in an otherwise excellent essay.
If 3 quarterns extra made the sack of flour worth extra at the rate of
6d. each, the sack that produced g6 would be worth 48s. but the price
of it is given at 28s. 6d. The calculation is really one of proportion, namely,
if 93 are worth 28s. 6d., how much are g6 worth.

As g3 : 96 :: 28s. 6d.

This is seen to be less than two-thirds of the increase claimed. It is some-
times argued that the extra 3 costs nothing extra for labour and selling, etc.,
but this does not alter the fact that they should be considered only in strict
proportion to the others, because if they were not wanted, if they did not
supply some customer who would otherwise be supplied from the same
source, they would, of course, be unsold, and therefore worth nothing. The
point is that the making of them does not necessarily sell them. If not
accepting the principle of proportion, which cannot, however, fail to be wrong,
one has only to multiply the result to see the full force. Three quarterns
per sack would be, on 100 sacks, 300 quarterns, and surely these would cost
something. Extra trade with the same fixed expenses decreases cost of
the whole, but extra production without the trade does not. The above
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fact is so very often overlooked, or would be explained in less space.
An advertisement before us, although announcing flours that we have
favourably reported upon, claims 100 quarterns for a certain sack of flour
against g5 as supplied by other people, which also claims to reduce the
cost of sack to extent of 2s. 1d. for 5 quarterns at 5d. If, however, the
amount of flour in 100 costs 25s., that in g5 will cost about 5 per cent. less
of 25s., namely, 1s. 3d.




SECTION V

MACHINERY S APPLIANCES:
OVENS, FIRING, DEAT GE T
AND VENTILATION

“Our doubts are traitors,
And make us lose the good we oft might win
By fearing to attempt.”

MACHINERY

T one time it was very frequently stated, and very popularly believed,
= that machinery in the bakehouse did not pay with a trade of less than
forty sacks (280 Ibs.) of lour per week. We have always entirely disagreed
with this, and can point to many such installations which have abundantly
satisfied the possessors beyond their expectations, and fully recouped
the outlay. Some will admit the advantages with a trade of twenty-
five sacks, but we will go further than this and state, according to
personal experience, that machinery, when suitably selected, can be
made to pay in any business, properly organised and adjusted, that at
present returns a normal commercial profit on capital and labour. We
have before us a quotation from 7hke Baker's Helper of Chicago, America,
which says that machinery pays for a trade of 12 to 14 barrels weekly
(84 to 1o sacks of 280 lbs.), and that “in a shop using from 20 to 25
barrels of flour per week it will save the labour and hire of one man.”

The selection of the machinery, and the organisation and adjustment of
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manufacturing and trading conditions to it, are really more important than
the size of trade, because one man, with a trade of the same size, and even
the same price, will be successful where another fails, There are instances
where machinery does not pay because it has been selected of an altogether
too elaborate, and expensive, and unsuitable character in proportion to the
existing and prospective size and character of the business. There are
other instances where people discard machinery, because they attempt to
continue exactly in the old rut, forgetting that a machine is a machine, and
that one of its chief advantages, namely, uniformity, must not be supposed
to adapt itself to varying conditions, but that, when once a machine has been
selected as nearly as possible in accordance with requirements, other con-
ditions must be altered to fit.

Close observation will show that the bakery trade is now advancing
very rapidly; the revolution will undoubtedly be greater than in the
sister trade of milling, and in that revolution, which this year is
receiving great impetus, the part played by machinery is destined to
be very considerable. Quite a few years witnessed the great change at
enormous outlay from stone to roller milling ; prejudice there, as in most
changes, ruled for a long time. The unbelievers lagged behind, but had
to spend their money just the same later when some of their trade had
gone to their more progressive competitors, and they then found it more
difficult to et back their own trade than, had they been first, it would have
been to get that of others. It will be the same in the bakery trade, and the
first man in a district to judiciously bring himself up to date in all his methods
will pay for his plant by increased trade while others are in contemplation.

Machinery in the bakehouse is now to some extent looked upon by
many as merely a great convenience or a luxury, but it is very rapidly
becoming a necessity, and while now machinery is the exception, it must
very shortly be the rule, and no one can afford to ignore the undoubted
tendency of the times.  Legislation, conditions of labour, public sentiment,
quicker methods of fermentation, desire for improved quality, competition,
improvements in construction, and a greater selection in kinds and prices of

2 B
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machinery, all tend to the increasing adoption of the latter. While, however,
the large variety of machines on the market enables one to say that all
classes of users can be satisfied, the variety, immediately one travels or
looks into the question, is such as to cause bewilderment, which is often
increased by the natural propensity of every manufacturer to believe his
own production to be just the very one required. Intending buyers, who
very often buy their experience dearly, would therefore usually be well
repaid by consulting some independent authority, who they knew to have
not only a practical knowledge of the bread:making business, but also a
full acquaintance with the good and bad points and suitability to their
case, or otherwise, of the various appliances in question.

The larger and more complete plants, such as already adopted
by most large firms, are greater savers of labour and waste, and usually
more durable than the smaller and less expensive, but the latter have
recently been brought to greater perfection than formerly. In many cases,
therefore, a sum of less than £ 100 has been expended with the good result
of saving the men the exhausting work of dough-making, making them more
contented with their situation, reserving their energies, both physical and
mental, for other important stages of the manufacture, improving the quality,
and increasing the trade with no further expense.

When considering motive power, the steam engine, although employed
in some large bread factories, may be dismissed as too expensive for the
ordinary bakery, the choice being between gas and oil engines and electric
motors. A gas engine is a heat engine in which the working fluid is atmos-
pheric air, and the fuel an inflammable gas or vapour. The fuel is introduced
directly into the cylinder and burnt there, instead of in a separate furnace as
in the case of a steam engine. One of the best known types is that invented
by Dr Otto, which has been invented less than thirty years, and is now made
by many firms at different prices, an Otto engine not always being the same
in details of construction. There are three distinct types of gas engines,
but we need consider only one.  In this the cycle of operations consists of
charging the cylinder with gas and air mixture at atmospheric pressure, then
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compressing into combustion space, then explosion of the mixture, then
expansion after explosion, and finally expulsion of the used charge. There
is usually one impulse given to the piston in every two revolutions.  Piston
on forward stroke draws in the gas and air mixture, on backward stroke
compresses it ; the latter is then fired by the coming in contact with the red
hot or ignition tube at end of cylinder, sending piston forward. The governor
regulates by shutting off gas, and thus causing explosions to be missed when
the load is light and engine running too fast. The gas engine converts a
far larger proportion of heat given it into work than any steam engine.
The light oil engines of motor cars are practically gas engines, A unit of
heat supplied to a gas engine in the form of coal gas is more costly than that
supplied by coal, therefore a gas engine using ordinary gas is at a disadvan-
tage for large powers, of, say, over 20 H.P. (horse-power), and thus one
finds some flour mills, and such larger factories, make their own gas on the
well-known Dowson principle.  This making of power, or heating, or
producer gas will presently be referred to for heating ovens.

When proceeding to start the engine the card of instructions usually
supplied should be carefully read. . First, see that belts are on the loose
pulleys, then light ignition tube, and then oil the bearings, ete.  See that
cooling water for the cylinder jacket is all right, the tank being full and the
flow not impeded.  Sometimes the exhaust pipe wants emptying, because
of condensation of gases producing water in it.  In about ten minutes from
lighting, the ignition tube will be red hot, then put exhaust lever to right,
lift governor temporarily, and turn on main supply of gas, give fly-wheel a
few turns until an explosion occurs, push exhaust lever back, and engine
should then be running properly. In stopping, the reverse would be neces-
sary. It is necessary to see that the burner burns with a blue and not a
luminous flame ; if the latter, it has lighted back, and should be turned out

and relighted. Great damage would be done to piston if not well oiled. -

The water jacket round cylinder should always keep the latter sufficiently
cool 50 as to just bear the hand on it, and the water tank should be as high as
possible, with as few angles as possible in the connecting pipes.  Sometimes




196 THE BOOK OF BREAD

these pipes get choked by accumulations of rubbish in tank and cause a
stoppage. The valves must occasionally be examined to see they freely
open and shut without any clogging by dirt, etc. The explosion with
average work should not be at every stroke, and if so, the gas, which needs
a different proportion to air, according to quality, probably wants regulating,
or, perhaps, the exhaust valve is leaking and wants cleaning or resetting.

In some districts the usual gas cannot be obtained, and the amount
required for the engine is too small to warrant erecting a Dowson or other
plant for making it on the premises. There are some good oil engines to
supply the gap. These, although dating from the first practicable one
made in 1870, and about six years before the Otto already referred to, have not
been so quickly or easily perfected to overcome all difficulties as the gas
engines, especially in the larger powers. Considerable advances have,
however, been made recently in connection with motor wvehicles, which
chiefly monopolise their use in this country, but in America and other
countries where gas is scarcer and dearer, there are many light oil engines
for fixed or stationary use. il engines are really explosive gas engines of
the ordinary Otto type, with special arrangements to enable them to
vaporise the oil to be used, the oil engine, when the petroleum with which
it 15 fed i1s converted to vapour, being practically the same as a gas engine,
This is proved by the fact that many engines can very cheaply be converted
from one to the other by merely adding or removing the vaporiser and a few
sundries, which 1s a oreat convenience in districts and countries where
villages quickly become towns. There are at least three distinct types,
namely, (1) where the oil is subjected to a spraying operation—like a scent
spray—before vaporisation, as is done in the Priestman type, which is the
most general ; (2) where the ol is injected into cylinder and vaporised there ;
and (3) where the oil is vaporised outside the cylinder and introduced in a
state of vapour. They might also be divided by the method of ignition, or
lighting the oil, which is adopted, namely, whether by electrical spark,
incandescent tube, or other methods. The supply of oil wants regulating
for the purpose of even working and explosion in the same way as gas.
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The vaporiser must not be too cold or too hot, as in the one case it will
not provide sufficient vapour or gas, and, in the other, not in the right
condition. The amount of air admitted should not be much at the start,
but should be increased later. The exhaust, when the engine is doing an
average amount of work, should be almost invisible and contain no soot,
which would finally clog the parts. The ignition tube requires cleaning
occasionally, and the wvalves and other things require similar attention, as
already mentioned concerning the gas engine.

Electric motors are the most convenient form of power, but, depending
on the size and amount of use, they are usually, at present, more expensive
to run than gas engines. They, of course, occupy very little space, a 6 H.P.
(horse-power ) motor going into a box of about 7 or 8 cubic feet, or less than
3 feet at its longest side, and not requiring floor space or a separate glass
partitioned house, and, in fact, it can go into the space otherwise occupied by
the water tank necessary for cooling the gas engine cylinder.  There is, of
course, no exhaust to silence, no turning of fly-wheel, no waiting for ignition
tube to heat, no back firing, less noise, no smell, and, when attached to each
machine, no shafting or belting. This attaching to separate machines is
particularly handy for knocking up during the day a small mixture of cakes
or sponge goods, instead of more laboriously and less perfectly torning the
usual hand machine, or instead of running all the time the heavier engine
and shafting that was designed for the bread or night work. Where trade,
as in many cases, has increased through adding machinery, and as the
advantages of some machines were found, others were added, and thereby
suthcient of them running at same time to overtax the engine, these motors
are also very handy.  The success of them depends, of course, on the power
and character of the current supplied from the main, and although successful
in some cases, they are not always so where the current is alternating, and
investigation is required. We know very many instances where entire
satisfaction is given, and their number will certainly increase,

The cost of engines varies according to the makers, but the prices of
gas, oil, and electric, as supplied by a certain well-known firm, compare as
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follows. The gas engines, including water tank, spanners, etc., can be
obtained in almost any size, a 2§ brake H.P. costing £ 32, a 12 H.P. costing
L106, with fairly proportionate intermediate prices in intermediate sizes.
The oil engines of {, 3, and 12 H.P. cost respectively £ 32, £70, and £160.
The electric motors, including starting resistance, of 2, 3, and 10 H.P. cost
respectively £40, £56, and £i111. Taking for purpose of comparison an
engine of 4 H.P., it will be found that the gas, oil, and electric cost respectively
about £43, £80, and £67. There is then the question of running. The
smaller gas engines consume 20 to 25 cubic feet of gas per brake horse-power
per hour, and the larger, about 16 to 17 cubic feet, the proportions of gas being,
according to quality, about one part gas to every ten or twelve parts of air.
The cost can be reckoned out from these figures, according to the varying
price of gas in various districts, and an actual instance before usisof a 3 H.P.
engine (brake or effective horse-power is always meant) making three to four
sacks of dough and sundries daily, at a cost of 3s. 8d. per week. Other
light machines have been run by a 4 H.P. engine throughout the week, at
an average of about 2d. per hour of working. It has been stated, in a prize
essay, by a Glasgow writer that in his factory 4800 dozen loaves (100
men at 48 dozen each) per day can be made at a cost, for steam power, of
little over 5s. per day, the driven plant for his particular squad costing 4487
and taking 25 H.P. Regarding oil, the consumption in small engines is
about 1 Ib. per brake horse-power per hour. A small engine has been run with
oil at 6d. per gallon for 1}d. per horse-power for three hours, or 1d. per horse-
power per hour. Electric motors are supplied in some towns with current
at 2d. per unit, and in others at 3d. and more; at the former price the cost
is about 11d. per hour for a 6 H.P. motor, but this can be ascertained easily
by each individual for himself. An instance is before us of a 6 H.P. motor
making five sacks of dough with one unit at 3d., where the main current was
alternating.

Machine kneaders will do better in six or eight minutes or less, if
required, that which will take two men fully twice or three times as long. In
larger bakeries with two kneaders, one man can do in less than half the
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time more than double the amount of six men. In smaller bakeries, where
the plant requires as much cleaning and keeping in order for one batch as
for ten, and where a minimum number of hands must be kept for other
purposes, there is in point of wages, no immediate saving. The work, how-
ever, can be done in less time, and with less fatigue, and it would be an
exceptional business if the increased mental vigour for thinking of improve-
ments, and the saving of time could not be shortly afterwards turned to
profitable account, even if it did no more than save a jobber on a Friday
night or at other busy season. Those engineers who want business have
illustrated their machines in the advertising pages of this book, and also
place them on view at the annual exhibitions; it will, therefore, not be
necessary to deseribe any particular machine, nor is it expedient in connec-
tion with the various types to give an opinion in print.

Points to examine are the efficiency as judged by the finished dough ; the
durability as judged by the general construction, and particularly the bearings
of the shafts or blades, the wear and tear and |i;1|,'n'h'[}' Lo l(rall{;lg'r.: |:uing, of
course, greater where two revolve on one axis, especially in opposite direc-
tions, or where the bearings are narrow. Accessibility for cleaning, filling
and emptying, space, capacity, compactness, power taken, coverings to
prevent waste, etc., are all points needing consideration, according to
individual circumstances. The action on the dough should certainly be
Slrt:lchfn;: rather than cut[ing, but the best machine is not '['If..'l:lf.‘-i‘.'i.'-ll‘i]}-' the
one, as some seem to argue, that most closely represents the action of
hand kneading. The best motor car is not the one that imitates the action
of a horse’s legs, and a circle cannot be drawn better by hand than by a
compass. The test is to look at the dough when finished, and, if that is
satisfactory, it matters not whether it is made by one, two, or three blades,
or, in some cases, by no blades at all.  Most machines have blades; some
do good work for small trades with one, when curved, but more generally two
are used.  Those with rods and those with worms and plungers like a man's
arms, usually make the dough lighter and less compressed than many of
those with blades.
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A |.Ung_ei' time and less pressure during kneading is not always a
loss, _ber:a}l:-me-the dough afterwards recovers more quickly. The more the
compression, the more yeast or heat must be given to the dough for it to
recover itself quickly, and the absence of this started the popular opinion
about machinery “killing” the dough. There are some machines of a
circular character that are fixed in the ceiling, thus occupying no floor space.
whatever, and being completely closed, are of large capacity for the size, and,
with extra yeast to make dough become ready quickly ; they are 'cmp_t'i_{:_d
direct on to a table, thus entirely dispensing with any of the usual space:
occupying troughs ; this is an advantage quite impossible in hand bakeries.
Some machines have a special arrangement for fanning in air during
kneading.

Although a small dough can be well made by hand, it is so much
easier, during a hard night's work, to stand and see the dough being
made in machine that, with the increased concentration of trades and more
work, many of the hand doughs are less well made, containing more scraps,
and bladders, and liability to holes in bread than machine doughs. We
remember, however, a baker getting more holes than before, but that was
due to the fact that he made no allowance for the extra kneading given,
either by extra yeast, or heat, or extra time, whereby there was insufficient
recovery. A dough kneader does not of itself increase the yield of bread
per sack, in fact frequently on the contrary, because, in the event of too
much flour being carelessly let down, the latter will more easily be worked
into, or absorbed by, the dough than would be the case in hand kneading.
However, as a rule, the installation of machinery compels or suggests a
more systematic procedure than hitherto reigned, then the weighed quantities
of flour, and measured quantities and temperatures of water, lead to results
more economical and uniform. As a matter of fact, where the same flour
has been sent to two establishments, the yield in the machine one was
less, because the foreman liked tight dough, which he would not have been
so willing to make by hand, and the quantities of flour added were not

definitely ascertained.
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Where flour is delivered in 140-lb. bags, there is not much difficulty
in making a blend of known weight, although, of course, a far more satis-
factory arrangement in large trades is to have an automatic weigher
immediately above the kneader. There are some on the market that
weigh a bushel at a time, and others that more conveniently hold and
slowly discharge sufficient for the whole batch. The consistency of dough
by its means, and also a measuring tank, can be obtained always exactly as
required, and without any watching during kneading, the saving of material
and the uniformity of mixing, and, therefore, subsequent regular speed of
proof, are obvious.

It is not necessary in England to have separate machines for sponge
stirring, although in Scotland and Ireland they are found of great advantage.
They usually consist of a shaft with blades, that is let down vertically into
the ordinary sponge or ferment tub. Like a kneader, they do the work
better in half the time, doing the work well to the bottom of the tub, which
is not always well done by the arm. These tubs, that sometimes take four
men to lift, are also obviously better raised and emptied into the kneader by
machinery. Some people in England, when using a dough kneader, still have
sponges, which are unnecessary and a nuisance, and, moreover, still continue
to break them, which is stll more unnecessary, before adding to machine
kneader. The fact that a sponge can be thoroughly incorporated in a
dough, without pieces giving holes, and without previous breaking, shows
the superior mixing powers of a machine. In the same way, when lard is
added, it need not be melted or rubbed into the four, but merely thrown
into the machine,

The average baker, having first decided on an engine or motor and a
kneader, will probably find his next best investment in a tank, fitted with
hot and cold water, and a thermometer for the purpose of g(!ltil!g‘ the rig ht
amount of water at the right heat for adding to his flour, instead of the
greater labour and l.JT'Ii.'{-:I'T.HiIIT.}' of [mil.l-; and hand Llil:ping. [i-, lmwevur,
he had a mixed trade, he might prefer a whisk or sponge machine, whereby
he would save labour, and certainly get better sponge goods and cakes,

z C
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and more yield, in spite of some opinions of better goods by hand when
properly done. The construction and quality of these tanks, like other
appliances, varies. Even when, as in the best tanks, the hot water
runs in at the bottom and the cold at the top, the mixture is not always
perfect, and is sometimes drawn off before accurately gauged in temperature
by the thermometer. It is best to let the hot and cold run in at once,
regulating the flow as the thermometer alters. Some have a movable
perforated plate inside for mixing. It would be as well to test occasionally
by inserting another thermometer in the top, and a little practice will
ensure accuracy. |'he temperature of the water necessary to add to the flour
in order to get a dough of a certain temperature, will have to be greater with
a machine than without, especially for the first dough of the day in cold
weather. Other variations will be seen by consulting the list of tabulated
methods.

The next machine that an average baker could well do with, if not
running himself short of cash, and injuring credit with his millers, is a flour
sifter immediately above his kneader. Not only do these reject a surpris-
ingly laroe amount of refuse, as can be seen at the tail of such machines at
any time, but they enable the sacks to be more completly emptied and shaken
without harm, which is often a larger item than it may appear. They also
enliven the flour, enabling it to absorb its full quantity of water, and to more
readily make an even dough. Flour will always be found to take more space
after sifting than before. Those that have brushes revolving on the sieve
for rubbing the flour through, do the work in less than half the time of the
vibrating sieves, where the flour gets through merely by shaking. The
brush pulverises any lumps, which may sometimes be an advantage, but if
the lumps are discoloured by damp, or other undesirable matters are present,
as occasionally, then, of course, the forcing through is a disadvantage. A
revolving reel covered with wire or silk, as in flour mills, is very efficient in
SOIME CASEs.

Having a sifter, one frequently next desires a blender. When wheats
are mixed and allowed to stand together for a number of days, it is well
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known that up to a certain point they considerably improve one another
each day, and yield better results. There are certainly advantages in blending
Aour beforehand, say, once or twice a week, and storing in hoppers, and it
1s sometimes worth doing even when again weighed off in sacks. It at
least assures exact quantities of the various flours each day, and eliminates
another source of irregularity, and can be made to effect economies with less
risk. Some blenders are merely hoppers, fitted with slides at the bottom,
and sometimes with rollers, for regulating the flour into a worm or screw con-
veyor. These work satisfactorily with dry hard flours, but are apt to clog or
run less freely with softer flours.  The safest plan is to shoot all the grades
into a blending machine, to be mixed together, as in a kneader. The
blender and sifter are sometimes combined in the same machine, with certain
advantages. The flour should certainly be sifted just before doughing, if
the blending has been done some days; and there are certain advantages
occasionally in sifting before blending, so if one is very particular, sifting
could be done by a reel or vibrating sieve before blending, and by a brush
sifter before doughing.

There is another machine that might be adopted more than it is by the
average baker, namely, a brake. At one time a good deal of loaf bread
was braked in this part of the country, as it now is in others ; the brake con-
sisted of a long wooden pole fastened on a pivot to the wall, and being
placed on top of the dough was not very comfortably “ridden” by the
men. It made beautifully smooth and regular texture, but the work was
hard. The old one has died out in these parts, and the new one has not
been adopted. Most dough would be improved by more labour than it
usually gets, except at exhibition time, and such a brake, provided, of course,
recovery was given, would oftentimes supply the missing link, giving the
smooth and regular texture, squeezing out the gas bladders which afterwards
grow into holes. If the bladders and holes, or envelopes of holes, can be
seen when cutting a moulded loaf through before baking, it is quite certain
they will be present, and usually in an expanded degree in the loaf after
baking. In some towns of Scotland and Ireland brakes are much used for
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the French and square or batch bread, the loaves being half moulded and
passed through the brake, whereby, in addition to the other points already
named, there is a greater uniformity of firmness, so that all loaves prove
alike, which they will not do with the different handling of different moulders.
Uniformity as well as finish, and rendering moulding easier. Where the
bakery plant is most complete, the brake is less required, because in the
same way that a well-made machine dough, when quickly fermented, and
not allowed to get dry, cold, or skinny on the surface, does not require
cutting back, so is a dough that has passed through a loaf divider consider-
ably compressed, and already braked as to need less handing up or
manipulation, being, in fact, almost halfl moulded. Also the machine
moulders, which have just recently made their appearance, give the
desired uniformity.

The machine loaf dividers have evolved from the experimental stage,
and some of the types are now a complete commercial success. No large
factory can afford to be without them, and in the smaller ones it is chiefly a
question of ways and means.  The best machines are a considerable saving
in time, or the number of men required for the same work ; but, perhaps, the
regularity, and therefore the saving in the weight, is the chief recommenda-
tion. Although hand scalers get very expert, there are often considerable
variations, to say tlDthing’ of occasional !-:El‘a}'it'lg ;li:ll'tljh'-, and we oftentimes
receive loaves overweight from men that on occasions may be hauled up for
the contrary, Correctly speaking there is no legal weight in England ; the
law merely requires bread to be sold by weight.  Custom, however, has
established loaves of 2 and 4 lbs, and when found less than this they are
taken as evidence of not having been weiched. Uniformity in weight, or
knowing what one is doing, is certainly of importance to the seller, whether
for wholesale, family, or counter trades. Large factories have for some long
time been accustomed to a machine that was fed by dough previously
weighed in bulk, and then cut by its knives into forty-eight half-quartern
pieces requiring to be carried away in a tray. These large ones for power
were similar in principle to the small bread or scone dividers, worked by
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hand, to be seen in very many small bakehouses. This older type of loaf
dividers is now becoming superseded by those machines that are fed with
unweighed dough at the top, and discharge the weighed pieces on the
moulding boards automatically.

We know of some of these loaf-dividing machines—even the most
expensive ones—in use in bakeries doing weekly less than r1oo sacks with
most satisfactory and economical results.  Other figures could be produced,
but it will suffice here to repeat a printed statement of a Glasgow baker,
to the effect that three men did 160 dozen half-quarterns (1920 loaves,
gbo quarterns or 10 sacks) per hour, which formerly took nine men.
Times for other batches and conditions will be found amongst the tabulated
methods at the end of this book.

This completes the chief machines that are normally required in a
bread bakery. Although operatives at one time opposed machinery, as
others did railways, enough has been said to show that machinery means
eradually raising bread-making from a domestic calling, which it still largely
is, to a more important and more concentrated industry.  More system
will be created, with the result of more work in fewer hours, better health,
and better wages, especially for the leading men, and also more independence
and better results for the employer. One has only to look around—take
the biscuit trade for example—to see the real and inner meaning of these
remarks, and to realise the evolutions born of time.

When arranging the position of machines, it should be remembered that
a long drive, that is, a long belt, will better grip a pulley—the larger the better
—and prevent slipping, than a short, and also that the belt can thus be slacker
and last longer. Resin, especially in lumps, and also even when finely
powdered, is destructive to belts, although an easy means of getting the
machine driven, when not troubling to preferably shorten the belt. The
latter frequently stretches, particularly when new. It is best to apply the
resin only after dissolving in oil, and then allow belt to dry before using,
because when wet the oil might increase the slipping rather than otherwise.
Where bearings are oiled by needle lubricators (inverted bottles with rod
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projecting), it is as well to see occasionally if the oil is flowing freely, even
if the bottle may yet be half full. The grease lubricators are cheaper, more
certain, cleaner, and usually used in mills and on heavy machines, but
require attention, or turning, more frequently than the others, which they
may not get in places where there is only a little machinery, and not well
supervised.

OVENS AND FIRING

BAKER cannot be a baker without an oven. There are a large

number of different types of ovens of very different efficiency and
characteristics, and even a larger number of opinions concerning them.
We will refer first to the steam-pipe drawplate oven, which is suitable for
all but the smallest trades.  Some years ago these ovens were not nearly
so perfect as they are now, the pipes were fewer, the heating less
satisfactory, the withdrawn plate supported on fixed rails, which were in
the way, and occupied space in the bakehouse, and prejudice prevented
many men from even looking at them. [t might be mentioned that being so
well known to, and so closely connected with, the various engineers and
oven builders, we are particularly anxious to deal with principles only and not
willingly in this place favour or otherwise any particular firm.  These
drawplates, whereby the entire surface of the oven on which bread
is baked is drawn out into the bakehouse, are usually made entirely of
iron, but in some cases they have their baking surface covered with tiles.
These tiles, on which also the name of the baker can be embossed so as
to mark his loaves, are more cumbersome, but more closely resemble in
their effect the thicker and more porous bottom crust of the older fashioned
ovens. These plates can be withdrawn, then loaded with the batch
and set into oven easily in less than two minutes, and an even less time is
necessary to empty it or “draw " the batch. Batches, with the exception
perhaps of the first, can come out regularly throughout the whole day easily
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at every hour. We know where six drawplates, of rather larger size than
usual, are doing 600 sacks per week, or 100 sacks per oven, but a more general
and a fair allowance would be about fifty sacks per oven per week, varying,
however, considerably with other conditions. Not only is there an advantage
in time and baking capacity, but every loaf can be set exactly in its place,
and also by unskilled labour in greater quantity instead of one skilled man at
the oven’s mouth, or at most two. (There are, in some few cases, two
doors to a peel oven, enabling two men to set simultaneously, meeting one
another’s loaves in the centre of the oven.) All loaves going in and coming
out together, they get the same amount of baking, becoming uniform in
colour and weight.

Some of these steam-pipe drawplate ovens are costly, which hampers
their adoption by some ; space, however, cost, and fuel can be lessened per
oven when two are built as deckers ; but, although the plates can be got very
closely to one another so as to be worked from the floor level, their con-
venience and capacity is somewhat lessened for quick trades. Drawplates
can be, and are, fitted to hot air and other special ovens. Some bakers
complain of bakeries being made hot by drawplates, but it must be
remembered that the plate is out for only a total of three or four minutes
for setting and drawing instead of the door of peel ovens being open fully
a total of thirty minutes; and the furnace is almost always outside at the
back instead of side flue and Scotch ovens and others being fired at the
front, some of them under the oven door and very hot to the legs.
Although drawplates are eminently suitable for crusty bread, we have seen
good batches of crumby, and even Scotch squares, baked uniformly and in
less time than in other ovens, the loaves being kept square by a box
arrangement.

The principle of heating by steam pipes is the same in all cases. Each
pipe is about 12 feet long, running only from the furnace to the other end of
oven, having no join or curve, and has about a }-inch bore, which is partly
filled with 2 or 3 pints of water. The pipes being sealed and tested to a
hizgh pressure and slanted towards furnace, the water is boiled at a sufficiently
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high temperature for baking, and the success and price of the oven depends
largely on the differences in the quality of these pipes and the number of
them used. In some cases there will be one row at top and two rows at
the bottom as against in others one and one respectively. Some of
the more substantial and brick built ovens on the steam-pipe and peel
system are expensive, but of good value, being marvellously durable ; others
which are becoming very popular, are built of a more portable character,
having iron plates lined with silicate cotton and merely the furnaces of
brick, and fired at side. Prices vary according to prices of materials, and
also according to the work and details of building. These peel ovens also
often have iron soles which give out heat more quickly than tiles, and
therefore, when mismanaged, but not otherwise, occasionally burn the
bottoms. Cottages baked in shallow metal pans are, however, often preferred
to those baked on the oven bottom. Externally heated hot air ovens—flues
pass under and over them—are usually low crowned and built in two decks,
sometimes three, and therefore very suvitable for cakes, the top one being
cool enough for rich or wedding, or other similar goods,

Vienna ovens should have slanting soles for holding steam, and for
easily drawing rolls. Other ovens are of different construction to those
which are sufficiently described above to any baker, who has now greater
facilities of seeing them than formerly.  Some of these might be classed as
chamber ovens. One type that is now coming more prominently before the
trade consists, in principle, of two or three iron boxes placed in a chamber,
which is heated by hot air entering at the top from the furnace, then spread-
ing round the baking compartments, and finally, when cooler and heavier,
by having circulated round the boxes or ovens, is drawn off, contrary to any
other type, at the bottom, after being therefore economically used to the
utmost.  In these the heat can be quickly regulated.  Other ovens that are
used in America, but only seen by the writer in one bakery in this country,
consist of a huge chamber, round which the products of combustion circulate
in flues, instead of directly entering, as in the case just described, and within
it a revolving reel or drum with trays, being constructed, hilled and emptied

2D
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on practically the same principle as the big pleasure wheel at the Earls Court
Exhibition, and at Blackpool, etc. The continuous character, and the
perfectly regular baking of all the loaves, and the suitability for tin bread, is
sufficiently obvious.

Another American oven is known as the * crustless,” specially
designed for sandwich bread to save waste. Although this oven has come
specially under the writer's notice, in connection with other inventions of the
same firm, he does not know of any working in this country. The dough is
prepared in the usual manner, and, not being baked by direct exposure to
the heat rays, is steam-heated in a completely closed iron tank on an entirely
different system to the so-called steam, or steam pipe, ovens hitherto
mentioned. The steam is derived from the exhaust steam of the plant.
Another uncommon type, which makes delicious cake like bread, and which
also we believe originally came from America, is the vacuum oven, only one
installation of which we have seen in this country. The air is exhausted
from the oven, whereby, the pressure being removed, water boils at a low
temperature, and the bread is raised entirely, without any fermentation, by
the absence of pressure, and by the steam produced from the water within
it. There are electrically heated ovens, chiefly used on a small scale for
flour-testing purposes ; also reel or rotary ovens for biscuit-baking, where
trays or tins of goods are put in unbaked at one end and delivered baked
at the other. The reel or drum oven, as described above, is loaded and
unloaded at the same spot.

This completes practically all the chief types of so-called externally
heated ovens, that is, where the products of combustion do not come in
contact with the interior. In spite of their many advantages of continuous
baking, the firing being kept going while the batch is baking and even
made up ready for next batch, the absence of fumes and dirt in contact
with goods, the absence of soot hangers, the absence of scuffling or
cleaning out with damp cloths, and injuring—especially when the scuffle
is very wet—the oven soles, there are still many bakers who prefer, and
still erect, the internally heated ones, such as the so-called *“ furnace”
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or side flue oven, the Scotch oven, the wagon or chaffer, and the wood
Oven.

The wagon is peculiar to Lancashire, and has hitherto been very
popular, with, however, now signs of waning in the Manchester district.
[t consists of a movable furnace or basket fired with coal and wood,
deriving its draught through a long iron pipe of about 4 inches diameter.
This pipe has its opening in the centre of the oven door, and is shortened
when the wagon is shifted, for purposes of regular heating, nearer to
the opening. Wood ovens that are fired by burning faggots on the sole,
are liked by some because of flavour, although there have recently been
cases of poisoning by burning painted wood, and also hecause of so-called
economy ; but we know cases of four oven soles being required in three
years, each sole consisting of sixty tiles, costing, by the time all was paid
for laying, etc., about a shilling each.

The Scotch oven is a difficult one to root out of Scotch favour. Itis
fired by coke, and is certainly economical and durable. The furnace is usually
in the right hand corner, and is fired entirely, and relieved of its clinkers
entirely, through the oven door. In some recent cases there is a special
arrangement, whereby the furnace bars are not fixed permanently as usual,
and can be raised so that clinkers can be extracted through the ash pit door
instead of oven. The crown is high, carefully shaped for purposes of draught,
and the soles are frequently made of stones or tiles 8 inches thick. There
is one flue placed, as opposed to the English furnace or * side flue"” oven,
in the front, about a foot from the crown, on the left side of oven door when
the furnace is on the right. The Scotchman says there is nothing to equal
it for close set bread.

The side flue, like the Scotch, usually has its furnace on the right side,
but is fired through a separate furnace door, having its one flue in the
diaganal or back corner, controlled by a damper or register at the front.
It is fired usually with coal, but occasionally more economically with coke,
when built with a differently shaped and larger furnace, or, as it can be, easily
and cheaply converted. The coke furnace requires to be wider, bigger,
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and higher, say, about 3 feet high and nearly half as broad, and fire-
bars as long as the height, and then a shaft about ten times the height of
furnace.

This completes all the leading types of ovens, with the exception of
those for portable and field use. Gas ovens, with no flames inside, for
caterers or household use, can be obtained from an internal size of 2 x 2 %
12 feet, up to 4 x 24 x 15 feet.

In conclusion, one need merely say the selection of ovens must be
according to cash at command, size, character, and scope of trade, and
space or ownership of premises. Some builders give better value than
others, but some low priced ovens, where the top one soon sags into the
bottom, or otherwise falls to pieces, as occasionally seen, are, of course,
dear at any price, and the greatest personal caution, or the obtaining
of an independent outside opinion from anyone whose business it is to
make a special study of the subject, will always be fully repaid. Two small
ovens are always better than one large. The size of an oven is often
styled according to the amount of crumby set or plain bread it will take,
which, of course, is misleading when thinking of long loaves, tins, or crusties.

The proper firing of ovens is of the utmost importance. First of all, there
is the draught, which owes.its origin and degree to the differences in weight
between the air in the chimney and the air outside. Therefore, as hot air
is lichter than cold, the hotter the air in the chimney or shaft, the greater
the draught.  Further, as a long chimney contains, all other things equal,
more hot air than a short, the longer the chimney, the greater the draught
likewise, Therefore, it follows that a furnace, when once started, draws better
in cold weather, because the outside air, being colder and heavier, is in greater
contrast to the inside air. Likewise, the admission to the chimney of more
cold air than necessary decreases draught. Similar, in principle, to this is
when stopping the excess, by holding a newspaper, or blower, in front of a
domestic fire, or by stopping up one flue, when, in the same chimney, two
meet.  As seen in the article on ventilation, a shaft over a gas-burner draws
off more air when the burner is lighted ; also, the shaft draws better when
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smooth, and with no rugged places, and with no big places, or with no narrow
parts, and should not have a narrow pot on top, or more bends, than absolutely
necessary. Although an excess of cold air decreases draught in a chimney by
equalising weight, there must, of course, be sufficient admitted to the furnace,
as otherwise the capillary attraction, caused by the velocity of the wind
passing over the top of the chimney, which always exists in proportion to the
velocity of the wind, even with no fire, could not be permitted.  Thus, the
importance of removing clinkers and keeping fire-bars clear. These can often
be detected, by looking under the bars when the fire is burning, by the
dark places produced.

A steam jet, or tray of steaming water, underneath the fire,
increases draught, and, when properly regulated, indirectly increases
heat, by brightness and chemical changes, but not because of the
popular idea of burning hydrogen, which is opposed to the laws of
science. As heat depends on the completeness of the combustion rather than
on the amount of fuel, it is no economy-— in fact, on the contrary,—to put
on rubbish, as often done, which only impedes the combustion of the other
fuel. If the object is merely to get rid of the rubbish, and to check combustion
when banking up fires overnight to save time in morning, in the same
way that wet coke and cinders are added, the circumstances are rather
modified, as that perhaps is preferable to the worse and ineconomical evil, in
the case of most continuous ovens, of letting out the fire entirely. When
properly banked up overnight with wet coke, the damper should be out
only a little way, and then when fully drawn in morning, a bright fire with
a little additional coke is soon produced. The coke, in the case of pipe
ovens, should be broken small, and very evenly spread, added at frequent
intervals in small doses, so that the fires remain small and bright.  Coke
being nearly pure carbon——the coal minus the gas and water—to the extent
of about 95 per cent., wants about ten times its weight of air to burn
properly, which it cannot do with the same effect if put on in large quantities
at once, making the fire dull, and unless spread over the pipes evenly, which
are all separate from one another, the oven cannot be equally heated.
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Too much fuel, and also impeded draught, will sometimes make ovens
“blow back.” Also, small fires require less draught for good combustion,
and the bigger draught often carries off much of the heat.

On the other hand, too little draught, which makes soot and smoke with
coal, makes with coke a poisonous gas, known as carbon monoxide, to which
fact even the eminent M. Zola recently owed his death. This gas is
unfortunately almost odourless, therefore giving no warning like ordinary
gas, and 1 per cent of it in air is sufficient to kill, while one-third of that
quantity is dangerous. Even a bunsen burner, however, evolves some.
This gas is very stupefying, burns with a blue flame on the furnace, when
it does not escape to do its mischief, and combustion of the coke being thus
imperfect, much heat is lost. In fact, it is owing to imperfect handling
that these pipe ovens often take more coke than necessary, and in cases are
less in favour than 'I:|IE}' deserve. Coke, |}}‘—t]1c-by, should be measured
each day, and be well selected, hard, porous, and not dusty. To render
management easier, some two or three firms are now arranging to fire
these ovens by gas, not the ordinary kind as referred to, and expensive to
use in ordinary gas ovens, but the non-luminous gas as previously mentioned
as being made on the Dowson principle in connection with gas engines. This
can be ready each day before commencing to bake, and by playing on the
pipes overcomes unequal stoking, or badly regulated draught,saves room, saves
clinkers, therefore increases efficiency, with less wear and tear on pipes, and
can be reculated to a nicety from the bakery and front of the oven by the
foreman

advantages that will probably be found will more than compensate,
in large places, the cost and working of the gas-making plant. This would
overcome the objection in some cases of using the ends of the bottom pipes
as furnace bars, instead of having separate bars, although, of course, these
ends must always have some water left and unconverted to steam, or would be
burnt through much sooner than some we have seen in Hampshire that have
been erected over thirty years.

Referring now again to the internally heated or side flue ovens, the coal
should likewise be put on in small instalments frequently, and then at the
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front, the hot or burning coal being pushed back. The smoke from the
newly added coal has then less opportunity of showing itsell at the top of
the shaft or wasting, being more consumed by passing over the hotter and
brighter burning coal, and also for a little while the furnace door should
be left slightly open. Small and dusty coal is more likely to clinker on
the furnace bars. Although side flue ovens are built of brick (the more
material the more the heat is absorbed, and then afterwards given out
gradually) they, by their internal and non-continuous firing, quickly rise and
fall in heat. They require knowledge and judgment in the time allowed for
them to equalise or **lie down,” and for setting the different sorts of bread,
because, although required to be fairly evenly heated so as not to burn or
boil, the back wants to be cooler than the front, because the loaves there
go in first and come out last, and the other cool place is close to the oven
door where the loaves go in last and in the ordinary way, unless shifted
during drawing, come out first. The lack of uniformity here is an advantage
in some cases and a disadvantage in others. DBrick radiates slower than
iron, making thicker and more porous crusts, and stone makes harder crusts
than porous tiles; and all such masonry work, when ovens are new, requires
heating and drying very gradually, and for a longer period than those ovens
built more largely with iron, if cracking is to be prevented.

A list of the different heating values of fuel has been published by us
elsewhere, and here it will be merely necessary in connection with draught
to mention that 1 Ib. of coal requires for combustion 300 cubic feet of air,
coke 270, wood 130, and coal-gas 340, and that if the air were supplied to
the furnace hot, as, for instance, by passing where heat was going to waste,
the fuel would be better consumed.  In writing to a correspondent the other
day concerning his fuel bill, we said he had nothing much to complain about
in burning ** close on,” as he said, a ton of coal per week for four ovens of
{1rdil‘mr}' furnace Ly pe, but that he did not need four ovens for rL'II!‘T,}'-j-lU[‘. Loy
hfty sacks. Nothing was said as to baking other goods in addition to
bread, and bread alone should be done in two ovens, which would not, of
course, take as much fuel as four. We mentioned having ourselves done
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thirty-five sacks in one side flue oven at a push, and it is easier work to do
sixty in two ovens, of which we know instances. Instances of drawplate
work are given above. We remember, some few years ago, listening to a
paper when the reader said his fuel (coke) cost him 11d. for baking 6 bushels
of bread—one sack.

Taking two instances immediately under our present acquaintance, we
find one business baking twenty sacks per week in fifteen batches, and about
A 15 in confectionery goods with one oven, and 5 cwt. of coal (costing £ 1 per
ton), namely, 55 per week for the twenty sacks, or 3d. per sack (this was also
the exact figure and condition in a larger trade), when not reckoning the smalls,
which practically cost nothing, as they are baked between the batches, and
after the bread is out, using the heat that would almost as readily be lost
before the next day’s baking. Another instance is a trade of thirty-six sacks
per week, and smalls in two ovens at a consumption of 3 tons a month,
which works out at about s5d. per sack, at the present usual price of £1 per

1 cwt. for first

ton. For the ordinary furnace coal oven, we used to reckon
batch, and } ewt. for second. So much, however, depends on the oven, the
construction of furnace, the kind of fuel, the size of batches, and the number
of sacks baked, that it is best to answer by instances, as other noted person-
ages did by parables. Other actual cases are 300 sacks per week, at an
average of 3d. per sack ; another, 200 sacks at an average of 41d. ; another,
300 at 5d.; another estimate is 2d. per sack for 300 sacks weekly, and 4d.
for smaller quantities. Others work out at 4d. to 6d. per sack, and some
small ovens, two working all day, take per day 1 cwt. of coke. Some prefer
anthracite, which is like coke, burning almost smokeless, giving good heat,
but in some places is cheaper than coke, requires more draught, and
clinkers less. Wood takes less draught, and gives less heat.
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TROUGHS

CCORDING to standard dictionaries, a trough is a long, hollow vessel
for containing food or water, etc., and is correctly pronounced * trof ”
instead of *“tro,” but one never hears anyone call a baker’s trough a
‘“trof.” The care of troughs and such like utensils is often very much
nerlected in many districts, but in Scotland this detail, like many others
that account for the high average of skill there, receives very much more
attention. Because of the effect on fermentation, cleanliness of utensils is of
more importance in long and slow processes than in short and quick, where, in
the latter case, larger quantities of yeast are added from other sources instead
of having to be grown in the bakery. When at a bakers’ exhibition at Mayence
in Germany, exactly ten years ago, and also on many other visits to the
continent, the author particularly noticed the large amount of iron and
enamelled troughs exhibited, which, although perhaps not common
continental bakeries, must have considerably more demand than in this
country, or they would not be on sale in such quanuties.  Many were fitted
with a lining or hollow jacket for the purpose of adding hot water in winter
or ice in summer, so as to keep the doughs at a more even temperature all
the year round. The bottoms were cylindrical, or rounded at the junction
with the sides, so that there were no corners to scrape out, and, in fact,
while the enamel remained in good condition, cleaning and keeping sweet
was obviously reduced to a minimum. Although they would not wear
away like wood or require relining with all the risk of a putrefying mass
accumulating behind, the enamel would chip occasionally and act in the
same way as the other enamelled utensils more usually used here.

These enamelled troughs have much to recommend them from a public
or inspection standpoint, giving a much better appearance and being more
inviting than even a clean wooden one.  They were, of course, on wheels
such as sanitary authorities are now more often insisting upon, so as to
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give dust and refuse more chance of being removed from under them.
Although feeling colder to the hand than wood, they would be of exactly
the same temperature. Everything in the bakehouse, no matter of what
material it may be made, is of the same temperature as the surrounding air
unless, of course, some artificial heat be applied to otherwise affect.
The air equalises all in the same way as everything, whether wood or iron,
when put into a bucket of water will be of same temperature.  Although it
is necessary to mention the above in order to answer many curious ideas
received in letters on this subject, iron troughs, and—the same thing in this
respect—large kneading machines, certainly have an effect on doughs made
in them, according to the following conditions.

An iron trough as compared with a wooden one does not chill the dough,
as sometimes said, in the same way as the first plunge into a cold bath chills a
man ; but because iron is a better conductor than wood it allows the heat of
the dough to escape through it sooner, in the same way as taking off one’s coat
does not immediately strike cold but allows the heat of the body to exude
sooner. The body will get cold, or have the sensation of cold, when a coat
is removed, strictly in accordance with the heat of it as generated by
vigorous action, in accordance with the difference in temperature between
it and the surrounding air, and in accordance with the time, by the
removal of the coat, that it is exposed to the difference. This, without
further words, will be seen to apply in all points to a dough in a trough,
A hot dough will more quickly lose its heat, but a cold one will not be
made colder, will not be chilled, in fact, as sometimes might be the case, the
iron trough would on the contrary allow the temperature of the dough to rise
sooner than a wooden trough, by being in a bakehouse warmer than that
required for the dough when finished making.

By reason of the above it is one thing to make a dough in an iron trough
or machine and another to let it lie there afterwards to prove. We know, how-
ever, of a fairly large business where there is not a single trough in the bakery,
all doughs being made by a very quick process and kept in the machines,
of which there are several, till ready for scaling. The larger the trough
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or machine, or the more material about it, the greater will be the loss of heat,
there being more to absorb the heat, and we have frequently found that a
certain well-known massive machine required water 10 degs. hotter in order
to make a dough of same temperature as that made in a smaller wooden
trough, or 10 degs. hotter for the first dough than required for a second,
which followed quickly and was of the same temperature when made ; this
would more particularly be the case when the water was put in first and
some few minutes allowed to elapse while the engine was being started and
the flour let down from the sifter above.

In the matter of keeping the troughs in good condition, it will be found
desirable to lard them once or twice a week according to the amount they
are used. The greasing of a tin, or an iron kneader, is sufficiently general
for its effect to be well known, but the above applies to wooden troughs
which in the great majority of cases never get anything more than a scrape.
The melted lard, butter or oil should be put on with a rag or brush only
after the trough has been thoroughly scraped ; it is no substitute for scraping
in the first place, but it will save it afterwards, as the dough will come out
cleaner, that is, will stick less. Another little dodge not universally adopted
and worth the doing is to sprinkle the trough with salt at the last turn when
making the dough, this keeps the trough moist and thus renders scraping
easier, whereas cones dry and stick on.  There is nothing like injecting into
old troughs a jet of steam once or twice a week to bring out any accumulations
of scraps and germs that always, especially with troughs that have been
worn and lined with slate or another piece of wood, get just where it is the
most difficult to scrape. Steam has softened and brought out evil-smelling
matters that were never thought to have been there. A wash once a week
with warm water will also be worth the doing, and lids should be left up
to sweeten troughs when the day's work is done, especially on Saturdays,
when, as a matter of fact, in small businesses they are more often full of flour
to save shooting on Sunday, when a sponge or dough is made over night.
Lime is as well to use occasionally. One of the most handy antiseptics is
a solution of bisulphite of lime, a two-gallon jar of which can be obtained
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cheaply from any chemist, and the troughs should be well saturated occa-
sionally with this at the close of work, the sulphurous fumes being in that

case kept in as much as possible.

VENTILATICEN

THE subject of ventilation, which was last discussed by the author in a
special and long article just fourteen years ago, has recently been forced
on the trade by the New Factory Act, and is not pleasing to the pocket ; but
in order to show that this is a far more important subject than many who
feel the pinch like to believe, it would be well, in passing, just to quote the
words of such an eminent authority as Dr James Johnston, who, in speaking
of impure air, says ** that ague and fever—two of the most prominent features
of the malarious influence—are as a drop of water in the ocean when com-
pared with the other less obtrusive but more dangerous maladies that
silently disorganise the vital structure of the human fabric under the influence
of this deleterious and invisible poison.” The impurities likely to be found
in the air are legion; and when recently studying a sample of air as seen
through the microscope, the author was much interested in some of the solid
particles.  But, notwithstanding the deleterious effect that an excess of flour-
dust would have on the lungs, let us pass over the visible substances, and
consider the so-called *“invisible poison,” which consists of vapours, gases,
and, more especially, when in excess, carbonic acid gas or carbon dioxide.
Many of these impure gases, exhaled from the body or rising from
drains, cannot be detected by smell nor taste, and are inhaled without any
knowledge on the part of those who breathe them ; others are smelt at first,
but in a short time, if the impurity still remains, the nerves lose their delicacy.
Therefore in many cases, to those surrounded by the poison, there is an absence
of warning, which warning remains to be given only by any chance person
entering the bakehouse whose nerves have not been acclimatized. The
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amount of carbonic acid gas in so-called pure air is about four volumes in
every 10,000, but the air exhaled by a man, even when not undergoing any
exertion, contains just a hundred times more of this noxious gas; so it can
easily be seen how soon pure air is rendered impure. Besides that exhaled
from the lungs, there are also exhalations from the skin, eliminations of
organic matter, formations of watery vapour, and escape of gases from the
dough.

If, therefore, we wish to keep the air of such a composition as to
be consistent with health, we must have arrangements for supplying each
man in the bakehouse with at least 3000 cubic feet of fresh air per hour.
If we employ ordinary gas lights, these again have to be taken into our
air-supply account. There is a great difference between lights from which
the products of combustion are drawn off, and lights from which the products
of combustion are allowed to remain in the bakehouse. For EVErY cubic foot
of gas consumed, about 2000 cubic feet of air must be admitted to properly
dilute the products; so a small burner, burning, say, only 3 feet per hour,
requires 6000 cubic feet, which makes it equal to two persons; and this is
only a very moderate estimate, some authorities contending an ordinary
burner destroys the air as much as six or nine persons. Let us now suppose
our bakehouse is 20 feet long, 15 feet broad, and 10 feet high, and that we
require two men to work in it all night.  Since the bakehouse (20 x 15 x 10)
contains 3000 cubic feet of air, and two men, to which we must add one gas
burner, require collectively 12,000 cubic feet, we see that the atmosphere
must be entirely renewed four times in every hour. How we can do this
without the sensation of draught, and without, in cold weather, checking
our fermentation, or how we can legitimately decrease the amount of air
required, is the next point to be considered.

Thorough wventilation consists chiefly of two operations. Firstly, in
carrying off regularly and constantly the air which has become vitiated and
used, etc.  And, secondly, in introducing fresh to take its place without the
sensation of draught. Perfect ventilation is not brought about by occa-
sionally opening a window or a door, but there must be a system in which
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the inlets are balanced by the outlets. The next axiom is that fresh air
must be introduced at a level low enough to mingle with the coolest and
best air already in the room or bakehouse, and yield its oxygen to the
occupants before it is contaminated by the hotter gases floating near the
ceiling.  All irregular entrances for air, either by badly fitting windows or
through open doors, should be stopped.  The air must be introduced in such
a manner and at such a temperature as not to be felt.  Thin windows are a
hindrance to perfect ventilation, because their cold surfaces cool the hot and
used gases, and thus cause them to descend to be breathed again by the
occupants.  On account of these cooling surfaces there always seems to be
a draught near a large window by reason of the current of cooled air falling,
although there may not be a single crevice in it; and even if we fail to
personally discover this draught, a sponge set away in a trough underneath
the window for some eight hours would be more sensitive.  In summer,
means should be provided for cooling the incoming air, and in winter for
warming it. The most efficient means for carrying off the impure air is an
upright shaft leading from the ceiling direct into the outer air.  The opera-
tion is more effective and quicker if the shaft be warmed ; the longer, the
straighter, the larger, and warmer the shaft, the quicker the exhaust.
Having enumerated the chief principles, to which, however, details could
with advantage be added, let us now see how to apply them practically.
Diraught that is feit is due to one of two causes, either that the incoming
air is improperly diffused, or that it is of a widely different temperature to
the air already in the bakehouse. In order to concur with the axiom
concerning the height at which the fresh air is to be introduced, we must
have dados, or trunks or pipes, leading from the outer air into the bake-
house, at a height of about 3 feet from the ground. The tops of these
dados are covered with perforated zine, so as to diffuse the current of the
incoming air, and this precaution against draught—taking into consideration
that storing air in the dado reduces gusts—is found sufficient, except at
extremes of seasons. These dados could be furnished with water-pipes
which, in the extreme winter could be supplied with hot water, and with
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trays, which in extreme summer could be filled with ice, so as to temper the
air as required to suit either season. These precautions for regulating
temperature may seem excessive to some, but the author has visited several
large bakeries that find similar arrangements serviceable, particularly in the
store and sponging rooms. The amount of inlet space allowed to a single
person should be about 24 square inches, although four times this amount
of opening will be found to be too much for four persons, and 48 inches is
large enough for any one inlet. The dados should therefore have valves,
simple in construction, to admit of the inlet being regulated.

Now we come to the outlet, which should be in strict proportion to the
inlet.  Outlets should not be near the inlets, but, on the contrary, should be
near the roof of the bakehouse. Particularly also in the case of bakeries,
where the draught of the furnace is sometimes so strong as to draw air from
all openings, whether designed as inlets or otherwise, all outlets should be
fitted with valves. These, conveniently of mica, are for preventing any
reversal of the organised system whereby cold air incorrectly coming in at
the top and thus falling by its greater weight on the workers, causes the
draught to be felt, and also condensing and cooling the impure vapours and
cases that by their lightness had risen to the top, and would, when cooled by
cold air coming in at the wrong place, again mingle with and pollute the fresh
air instead of being carried away. The outlet shaft is more efficient when
heated, and alter taking in at the ceiling of the bakery should, if possible, be
run up alongside the furnace shaft, whereby its efficiency would be auto-
matically increased, when the furnace was going and making the shaft hot,
just when otherwise, as explained, it might have difficulty in acting at all.
Shafts or exhaust pipes can also be rendered highly efficient by being placed
over each gas flame, tapering out and placed, like the usual so-called * smoke
consumers,” over lights. This arrangement would not only ventilate the
bakehouse generally, but would obviously at once take off in a concentrated
form the products of the gas flame that would otherwise mingle with the

rest of the air and then require a corresponding greater ventilation to be
efficiently extracted.
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While speaking of the products of gas flames, it will be useful to refer
to some exhaustive experiments recently published in the “ Home Office
Report on the Ventilation of Factories and Workshops.” After giving the
full details, the authors conclude with the significant words :—* The table
shows clearly the great economy in gas consumption when mantles are
used. Their much more general employment in factories and workshops is
very desirable, with a view to avoiding excessive vitiation of the air, and at
the same time obtaining a good and perfectly steady light. By the use of
the incandescent electric light all the inconvenience due to air vitiation and
heat from gas-jets can be avoided, though the extra expense as compared
with incandescent gaslight is considerable.”

Much has been said about the difficulty of ventilating underground
bakehouses, but if the matter be thought out, in accordance with the principles
mentioned above, it will not be a difficult thing for anyvone who has studied
the question to advise and arrange for efficient relief, and be able to bring
about considerable improvement in various ways, according to the individual
conditions.  Itis, however, curious that many people who might be expected
to know better, but are handicapped by not having given attention to the
peculiarities and necessities of the bakehouse, cause much money to be spent
unnecessarily, and also without much benefit.  Much bad ventilation is due
to bad regulation of the currents irrespective of the size or position of the
opening, and this is now recognised in connection with railway tunnels,
where there is a big difference in ventilation between one tunnel to accom-
modate the up and down lines and separate tunnels for each direction. If
the place is so small and awkward that these currents cannot be sufficiently
supplied on the one hand by the dados or Tobin tubes, the air bricks in the
walls, the Sherringham valve or slanting opening for directing the draught
upwards, and, on the other hand, by the shafts over burners, or near or up
the oven flues, or other regulated and valve-covered outlets, then a fan or
propeller must be placed in the wall near the ceiling.

These fans are now more often worked by electric power, and can also
be hydraulic or water worked. The way in which difficulties can be over-
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come could be illustrated by instances from mines, and also from the familiar
bee hive. These dome-shaped buildings are without windows or openings
anywhere except one small hole in the front at the bottom, yet are
numerously inhabited by active workers, and known to be well ventilated.
If one takes small pieces of paper attached to threads, hanging them in
front of this hole in the hive, there will be noticed two distinct currents,
one entering and the other leaving. According to naturalists, there are
just inside this door two rows of bees continually vibrating their wings in
their respective opposite directions so as to produce these currents of air
to probably ventilate a place that would seem far more difficult than the
worst of bakehouses.

In ascertaining the amount of organic matter or impurity in the air, the
well-known ammonia process or other direct test is seldom employed, but
the impurity is estimated according to the amount of carbonic acid gas or
carbon dioxide found present, because the two usually bear a fixed ratio to
one another. This is hardly fair in the case of bakeries because, as will be
seen, the proportion naturally present in the air is so small that it can be
appreciably increased by the gas, which is of exactly the same kind, from
the fermentation of the dough. This carbon dioxide is not poisonous or
injurious of itself, although not supporting life and suffocating anyone de-
scending into a well filled with it, and allowance therefore should be made
for this extra source ; but, on the other hand, through mismanagement of the
oven furnaces, there is sometimes present a far more poisonous and stupefy-
ing gas known as carbon monoxide. The composition of air when pure is

Nitrogen : : : : : 79.01
Oxygen : : g : . 20.95
Carbon dioxide . : : ] 00,04

[ OO0, 00

Although there are traces of other gases, such as the recently discovered
argon, and also ammonia, and, in bakeries particularly, sulphurous acid gas,
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the above table clearly shows the relative importance of carbon dioxide,
which is treated as an impurity when exceeding .06, that is, six parts in 10,000.
There is more of it in the air at night, plants then exhale it, than day, and
more in summer than in winter. In bakeries the amount will practically
always be above the six parts per 10,000, but in a recent report of the
Departmental Committee on various trades both the amount of this gas and
the temperature came out very favourably to bakeries. In cloth factories
the allowance is nine parts, but even in schools and lecture rooms various
tests have shown fifteen and twenty parts.

By reason of the well-known action of this gas in making lime water turn
milky, it is very easy to test for oneself the air of a bakehouse by taking a
flask of a known capacity, filling with the air to be tested, and adding a definite
quantity of this lime water. For calculation purposes, a convenient size of
flask would be one holding 10 fluid ozs. of air together with half an ounce
of clear lime water. A rag should be put into and completely fill the flask,
and be removed in the place where it is required to test the air, the latter, of
course, then rushing in.  On adding the } oz lime water and shaking for about
five minutes, the milkiness will form, provided the amount of gas amounts to
the point at which it declares the air to be impure, namely, 6 parts per 10,000,
The amount of the impurity will be gauged by the rate at which the milkiness
forms, and the intensity of it. It can easily be increased, and the variations
noted by way of experience or curiosity by inserting a tube and blowing into
it one’s breath. However unwelcome it may be, and however impossible of
universal attainment in the bakery trade, or however unnecessary compared
to other trades, it is a fact, nevertheless, that the 250 and 500 cubic feet of
air space per man recently proposed by the authorities is not, in cases where
zas is required for lighting and where men are in active physical work, in
any way unreasonable or excessive, according to the recognised laws of
hygiene.




SECTION VI

METHODS OF FERMENTATION
AND MANUFACTURE

“With caution judge of possibility,
Things theught unlikely, ¢’en impossible,
Experience often shows us to be true.”

METHODS OF FERMENTATION AND
MANUFACTURE

h ANY hundreds of times throughout a very large correspondence and

also by personal contact with a very large number of bakers, the writer -
has been asked what is the best method of bread-making. There is no
universally best system, except the one that gives an erated and digestible
loaf suitable to one’s requirements in the most simple, shortest, or most
convenient manner in accordance with circumstances. Exactly the same
formula of method will give different results with difterent people, and often
loaves made from very different methods can be distinguished only with
difficulty. The different tastes and localities, the differences in men,
materials, appliances, conveniences, style and size of trade, must govern
the details of any method that one might wish to adopt; and recognis-
ing this point, it has been deemed advisable to append the accompanying
tables of methods and also illustrations of loaves, which together
constitute the leading feature of this book, and have been prepared at a
very great cost of time and money, quite unprecedented in connection with
the bakery trade.
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The methods that are thus classified in counties or districts are only
a very small proportion of those recently received from correspondents,
and with the exception of some supplementary ones to make them com-
pletely representative, are given exactly as sent. Each one has been
selected because of some special lesson that it teaches, either by the details
given, or its relation to other methods, and the remarks made by us on the
loaves that were produced. The methods given amount to no less than
360 different ways of making bread arranged under thirty-two headings,
and in addition to others supplemented by ourselves, are selected from
upwards of 1000 that have been sent by correspondents from all parts of
the world when seeking professional advice concerning their bread, which
has been discussed either in the press or else direct by post.

Tabulated matter is sometimes passed over as being more difficult
to study than continuous letterpress, but in this case it must be remem-
hered that the methods here given and the remarks on the loaves there-
from, the excellences and faults of them, are the essence of some years
of close study of actual practical bread-making operations and results, and
the concentrated information in a convenient form of far more writing
than elsewhere contained in the present book. As such therefore the
pages of methods, il closely studied, closely compared and thoroughly
considered, will convey more information, answer more of the ques-
tions so often received, and give more new ideas than could possibly
be done in many other ordinary pages. They should be studied before
reading further here, because the following remarks, although necessarily
full, are but supplementary to, and connected by, the information there
contained. A very large proportion indeed of the senders of the loaves,
far in excess of what might reasonably be expected, have subsequently
been winners at the exhibitions ; and any other information that may be
desired in connection with this subject, or any other of an individual
character, can be had on application,

By studying the tabulated methods it will have been seen that every
district of the Kingdom is represented, and also every system of bread-
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making that is at all general. The collection is certainly unique. Good
bread will be seen to have been produced from the widely divergent
methods ; in fact, at all times quality is as much, or more, dependent on the
management and workmanship as the formula.  Although good bread is still
made from long and intricate processes, as seen by the Scotch list, it can also,
as at exhibitions and in other instances given, be made from short and simple
ones. The best all-round system will usually be found between the two
extremes, because for commercial purposes quality must be judged and be
largely subservient to convenience and economy. Tradition, or rule of
thumb handed down from generation to generation by the accumulated
experience of results without knowing reasons, must now be governed by
science, which, correctly defined, is nothing else but the experience and
perfected knowledge acquired by trained, intelligent, organised, and
systematic observation.

Not everyone has the training to correctly understand all the phases of
experimental results, or the pluck or opportunity to tamper in their daily
trade with a system they already know. Many a man can do daily with ex-
cellent results what he has always done, but completely fails directly any
condition is altered. To such men, who on that account do not believe
anything can be right but what they themselves do, the accompanying
tables should be of the utmost value. For years we have been advocating
shorter and more simple systems than formerly in vozue, and have countless
letters from those who have, as a result, discarded their prejudices, and who
now make as good and better bread with less trouble and anxiety. Some
of the most obstinate of our correspondents are now the most loyal and
enthusiastic. There is no doubt that systems are much shorter than they
were, that the former necessity for their length is no longer a necessity or
advantageous, and that the next few years will see even a greater average
shortness and simplicity of methods of bread-making throughout the world.
Let us not forget that at one time ardent travellers thought they knew the
entire world, and then Columbus discovered a continent that was bigger
than their own, and is to-day of vast importance and prospects.
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The most prominent amongst short systems is that known as the
straight or off-hand dough method. It is, however, erroneous, as is often
the case, to consider a straight dough as necessarily synonymous with
a short process, because a straight dough can be a long one. A straight
dough is a dough that has been made from the whole of the yeast, salt,
water, and the whole of any other ingredients, at one operation, that is to
say, a dough that has not been preceded by a ferment or sponge. It is
incorrect, as is sometimes done, to speak of a ferment and then afterwards
to speak of the dough, into which it has been put, as a straight dough, and
also to speak of the time as “ from start to finish,” as is also sometimes
done by correspondents, as being from the period of making dough. The
preliminary start that the yeast gets for, say, a quarter of an hour in a
bucket with a little sugar, or malt extract, just while other things are being
got ready, cannot be called a ferment as ordinarily understood, and s
to be recommended.

With such a preliminary start, a good average method for a sack
of 280 lbs. flour would be three and a half to four hours in trough at
So to 85 degs. . when made, and 3} lbs. salt, 8 to 16 ozs. sugar, 1} to
11 lbs. yeast (distillers’ compressed), the variations being given to allow
for different seasons of year, different qualities of flours and yeast, and
different kinds of bread.  Variations will need to be made for batches
following one another, according to the conditions of the trade and
conveniences, ete., but the above will be found a good standard to which
to keep as closely as possible for all-round average commercial results.
[n country trades, or where time is not of so much object, and Hour is
softer and yeast dearer, it would vsually be better to have six hours in
trough at 8o when finished making, and 1 Ib. of vyeast. Longer time
can be given with success, although not so desirable ; thus nine to ten heurs
could be given at 7o degs. when finished making, and 8 ozs. of yeast, and the
intermediate times will usually be found to work out at about 2 to 3 degs.
of heat in the mixed dough, or 2 to 3 ozs. of yeast for every hour.

The great advantage of knowing different methods and studying the de-
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tails as given in the accompanying tables, is being able to arrange one’s work
to suit one's convenience. Many have grown accustomed to what they
would consider great inconveniences if they had now to commence, and
any change seems more troublesome than it otherwise would. Such
a system as suggested above is undoubtedly a saving in time, labour, risk,
frequent attention at inconvenient periods, trough room, flavour, and waste,
etc., therefore any extra cost for yeast is abundantly compensated. Even
greater quantities of yeast, as dealt with under that heading, are not wasted,
as, when properly managed, a more vigorous fermentation will cause a loaf
to stand up better when containing more water, and anything up to 2 lbs. of
yeast per sack can be made to pay for itself, although in many places it does
not.

Flour of only moderate strength will not stand an extreme in either
direction, namely, either a very long process or a very short one, and
is best suited by average time, as above. [n the long method it gets
changed too much, and in the excessively short one it gives no size, the
extra heat required taking *‘the belly out of it.” Heat is, of course,
developed during fermentation by the chemical changes, and the sponge
or dough will thus increase, provided its surface and surrounding circum-
stances are such that the developed heat is not evaporated to the air,
as often is the case. Heat thus makes heat, as money makes money.
Extra heat has more effect on speed and production of change than
extra yeast, provided the latter is already normal, but extra heat or
extra yeast food is of less effect than extra yeast when the latter is low.

One of the chief reasons for failure when starting with off-hand doughs
is the forgetting of the above and adding too little yeast, and also the forgetting
that there has been no sponge, and then not sufficiently kneading the dough
in order to clear it, or handling it sufficiently after throwing out of trough.
Although some labour and time 1s saved, especially that of breaking up the
sponge and the details appertaining thereto, a loaf to be well finished can well
do with some of the labour that was saved, by having no sponge, applied to it
during dough-making and after. With better flour than formerly, with more
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reliable yeast, with yeast in a more concentrated form, with machinery, with
the tendency for larger trades, with higher wages, shorter hours, and with
more difficulty to get space in large towns, the simplifying of manufacture is
not only more possible, more convenient to the rest and recreation of the men,
and to the master who does not want his bakery occupied at all hours of
the day and night for one day's work; but is also imperative from a question
of cost. This is true because, except in an exceptionally well-organised
factory, it will always be found that the reduplication of stages during
manufacture leads to loss of time and less ease in getting out the quantity
of sacks per man, that is, more bustle with less result, the appearance of
more work than indicated by the quantity of product.

In spite of several expressions of opinion, that are not always borne
out by facts, concerning dryness, yield, colour, volume, and pile, that are
dealt with fully elsewhere, very few who try short straight doughs ever
return to their former longer systems. Inasmuch as the majority of
English prize bread is made from short methods, it is certain the latter
are capable of the best of quality, and in order for this to be experienced
in daily commercial operations the one thing needed is precision. It
is obvious that the quicker the methad, the more is the need of pre-
cision and close attention to details, the same as with an express train
compared with a luggage one; but with the many modern appliances and
materials that leave less and less to chance, and by keeping a careful
record of the details of each day’s work, which becomes easily done when
once started, this necessary precision is not unobtainable.  In days of mere
guess work it has been found handy to have a dough on which to rely, so
as to correct any errors made in the sponge, but in these more advanced
days there is no excuse for such errors. One cannot, however, successfully
revolutionise one’s system in a day, and in order to be successful both as
regards getting the system right, and also as regards satisfying customers
who are always suspicious and I":mlt-limling concerning alterations, it is
necessary to make any change by very gradual stages, comparing results

day by day.
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The number of loaves discussed, and the number of methods, and also
the varieties of the methods given, are fairly well in proportion to, and repre-
sentative of, those received from the different places. It will be seen that
every county in England is represented, and that the national loaf from the
Midlands to the South is undoubtedly the crusty cottage, other crusty sorts
and tin loaves are less numerous, and the crumby ones comparatively
extinct. Further North, as in Lancashire particularly, and the coast of
Yorkshire, the majority, on the contrary, are of the tin variety, and Lanca-
shire very easily comes first, as having sent the highest average quality of
any county. In Scotland, as here, there are many sorts, and, although
there are * French” loaves and pans, the cottage is very decidedly in the
minority, and the full-faced, crumby all round, is distinctly typical. The
Scotch cottages are more * squatty " and with bigger heads than ours, paler,
and similar in many respects to the Welsh cottage, as illustrated ; they are,
although more spread, bigger and lighter than ours, less highly baked but
smooth and short in crust, less sweet and more salt. It is necessary to
here study the illustrations inserted throughout the book in order to better
understand these and following remarks.

Ireland, especially in the north, is more similar in style to Scotland
than England, and has big and highly fermented bread, and a good deal of
crumby.  As a rule, its bread is from tighter dough than Scotland, less highly
fermented and less well finished. The crumby, plain, or batch loaf in the
north is not of the oblong Scotch shape, but often with four square sides, more
like the rapidly departing London household or crumby. The crumby in other
parts is long and narrow ; in Dublin, where tight doughs rule, it is unique,
being most usually hexagonal, or six-sided, which sides are not greased like
in many of the other districts.  In the South of Ireland the crumby is usually
of the turnover shape, moulded in one piece, something after the style of the
Scotch French, but more particularly that of Guernsey. Other shapes are
occasionally received. The pans are like Scotch pans, and not like so-called
English tins. As in Scotland, the crumby is the rule and the cottage very
exceptional, but almost everywhere crusty shapes, which are usually made
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from shorter systems, are decidedly gaining ground. Crust and sweetness
is bound to prevail in the future. The Welsh cottage loaf is more like
that of the county districts in the Midlands of England. As a rule, it is
whiter, firmer, closer, smaller, more dumpy, more cakey, delicious, and
shorter in eating than cottages in the South of England,

Straight doughs have made far more progress in the districts
just indicated as crusty. They are rapidly becoming the chief method in
such districts, but in Scotland they are as yet very much the exception,
being, comparatively, scarcely used for any but fancy or pan breads. We
have had some failures from there, but success will in time become more
general.  FFrom both the North and South of Ireland, however, we have
received some excellent plain or ecrumby loaves, first cousins to the Scotch
sorts, and suitable to Scotch trade, from straight doughs and short pro-
cesses. In Dublin (more central Ireland) we know only one firm that adopts
straight doughs, and fifteen who do not, the conditions of labour and the
difficulty of altering being at present the chief deterrent.  In the South of
Ireland particularly, we have correspondents who say they are pleased with
a good trial at what is almost a new system to them, and will never return
to their former ten, twelve, and fourteen-hour sponges.

England now chiefly uses distillers’ compressed yeast and small
quantities of salt; the supporters of patent, or home-made, and brewers’
yeast are quickly succumbing to the march of progress; they are being
swept in, although all the time they say, curiously, they prefer the old.
Distillers’ yeast, with, however, larger quantities of salt (less salt than
in Scotland) and longer times than in England, has made fair progress
in Ireland, and more so than in some parts of Scotland, but is destined
to gradually, even in the latter country, supplant all others, At present
the way is blocked by Glasgow's example, for similar reasons as at Dublin.
As distillery yeast supplants the barms, so will methods of bread-making
become quicker. This yeast in other parts of Scotland is becoming fairly
general, but chiefly for use in the half-sponge system, and will make the
adoption of straight doughs far more easy than any other.  Straight
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doughs are perfectly possible with Parisian and compound barm, but the
uncertainty of the strength and condition of the latter, and other reasons,
do not allow it to compare so favourably for this purpose.

Straight doughs, by usually extending over shorter periods, are not so
subject to be affected by climatic changes, but of course cannot be so
easily corrected as longer and divided processes. The greater evaporation,
which, however, is largely water, during a long process than during a
short, is dealt with elsewhere. As yeast is composed largely of nitrogen
or proteid matter, it is obvious that it must consume this and get it from
the flour when growing, and reproducing itself, but in straight doughs,
especially when short, the consumption must be very small. As a rule,
also, there would be less skin and scraps with a shorter or single stage.
Some fail by using flour too harsh, instead of nicely mellowed, for the
less time and fermentation given,

A ferment strictly speaking 1s any body capable of setting up fer-
mentation, and the latter is a chemical change connected with and in-
separable from micro-organisms. Yeast is therefore a ferment, but in
bakers' language the latter 1s a stage of bread-making preliminary to a
sponge or dough. It is more correctly a decoction of flour, potatoes, sugar
or other matters in which a ferment (yeast) has been set to grow. The
primary object of a ferment is to increase the quantity of yeast, and the
best conditions for this are described under yeast manufacture. With
home-made and brewers’ yeast it is more essential than with distillers’,
because sufficiently large quantities of the former cannot initially be so easily
added to the batch as of the latter. The home-made or compound barm,
by being usuvally weaker or less concentrated, will require longer to ferment
than the brewers’; but, although some ferments have been all right up to
thirteen hours or so when containing no potato skins, five or six hours
should be fully enough for all-round results, and three hours or less can
be given according to conditions.

Although a ferment, being slack, soon rises with a cauliflower head as
it should, and soon falls, it mercly settles down, and does not cease to
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work (as some seem to think, unless kicked or disturbed), but often
develops a bad flavour which is communicated to the loaf, that may look,
and even smell, perfectly healthy. The acidity may be developed in
the ferment, although the flour in the dough may not be overchanged.
The heat when finished setting should not be above or much below
80 to 85 degs. F., and, if stood in a moderately warm and draught-
less place, it should not be covered except by a wire sieve to prevent
anything falling into it. The case of a barm or ferment standing a
long time as in Scotland would be different. The rapidity or otherwise
with which it is working can be conveniently ascertained, in addition to
the bubbling and frothy appearance of the surface, by holding over it a
lighted taper or a match which will be affected and extinguished according
to the amount of gas being evolved.  As that particular gas is heavier than
air, there will always be a certain amount of it lodged in the tub if the latter
be deep or not fairly filled with the ferment.

A ferment should usuvally contain only a small proportion of the total
liquor, all the yeast, no salt or lard, all such yeast foods as potatoes, sugar,
malt extract, glucose or scalded flour, which are considered under special
chapttrs. and a small !mrtion of raw or l:ll‘(lh'li‘l,l'}' flour, because of the erd}'
it gives and its albuminoids, its enzymes or unorganised ferments. The
raw flour thus added should be a soft kind, as it works more rapidly and
makes a better head: and in Scotland, where the system of barms is more
general, there are soft flours specially supplied for this purpose. In the
case of a small batch of buns where the ferment liquor would be small and
the sugar large, a part of the latter should be reserved till the dough
stage, as too much checks the yeast. In a very strong solution of sugar,
say about 50 per cent., yeast would not ferment at all, but be preserved.
With a brewers’ yeast ferment it is also often advisable to add a little
distillers’ yeast at the dough stage, therefore not all the yeast in the ferment
as stated. One can also add, often with good results, a soft Hour that has
been baked, by putting into a slack oven on a baking-tin, and turning
over as soon as pale baked and then sifting before using. The objection
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to this, however, is that it often gets overbaked and of bad colour; it is
of course very digestive, and the basis of many infants’ and special foods,
and could often be turned to account by a pushing baker.

A ferment is handy as giving one a reliable test as to the state of
one’s yeast, before adding all the flour of the batch, after which it is difficult
to add any other fresh yeast. Where the yeast, however, has been
forgotten, we have known all of it to be added after dough-making, by
making a thick batter of the yeast, and plastering it over the dough cut up
INto many small pieces, and then kneaded and allowed to prove in tmugh as
usual ; this is better than throwing the dissolved yeast on the completed and
whole dough all at once, and making a sloppy mess. A ferment, by
developing and getting the yeast into a vigorous state, will often .save time
in the dough, when one does not want to use a lot of yeast and hot water
for a quick dough right off, which otherwise would be necessary. As one
also gets a good power of fermentation, and can have without great heat a
short time in dough, therefore short time in contact with flour, the process
of ferment and dough is a good one for mellow and softer kinds of flour
and for busy trades without much bakery room. With ferment and dough,
or with straight doughs with, say, 3 Ibs. of yeast per sack, it is possible, as
in an actual instance known, to do an enormous trade in an exceptionally
small space; there is not a trough on the premises, except a series of
machine kneaders, which occupy no floor space, because suspended from
ceiling, and there would not be room for a tithe of the troughs often required,
especially when the oven drawplates are out. In all cases the individual
element is a controlling factor, and most of the recognised methods being
cood, successful bread-making is more often due to the masterful mind that
grasps all the circumstances, and knows all the points, rather than the
slavish following of any stereotyped method.

The sponge is another preliminary stage to the finished dough, but
is losing popularity in most districts. It still, however, plays a wvery
important part in the Scottish system, and is more successfully manipulated
there than in any other part of the world. In England, especially in London,
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it used to be universal to have the three stages of ferment, sponge and
dough, and this method had its advantages when using patent or home-
made yeast, or the “thick " or liquid brewery yeast, but now there is seldom
a ferment at same time as a sponge. The most usual method is now fast
becoming that of straight dough, which as seen by the tables has enormously
increased of late, then sponge and dough, then ferment and dough. Sponges
in England are sometimes of a batter or thin consistency, and of short or
“flying " duration, of an hour or less, but more usually they are of stiff
consistency and of about eight hours’ duration, with, less usually, an hour
or two either more or less. Although generally stiff, there is hardly any rule
as to their size or proportion to the whole batch ; they would usually contain
about half the total liquor, and, being very little slacker than a dough, about
half the total flour, but by a haphazard style they will often be much less
than half.

In Scotland and Ireland the sponges are far more uniform than
in England, and are divided principally into quarter and half sponges,
being respectively quarter and half the total liquor. The so-called quarter
and half, however, is respectively very often a fifth and three-fifths, being
varied to suit convenience, and is usually larger if making crusty and cottage
bread, and in a series of batches the first quarter is best larger than the
second.  The quarter, which lies for twelve to fourteen hours and occasionally
sixteen, is usually stirred in tubs, such as is known in the south as a ferment
tub, and is of moderate stiffness, and stiffer than the short sponge into which
it is made before being made into a dough. It should be kept well
covered if only a small one, or in cool weather, so that the liquor added
to it for the next stage, or big sponge, need not be so hot. The two
sponges for one batch may seem a little strange to the south countryman,
and do not correspond to the slack ferment and the tight sponge of
the South, inasmuch as they also sometimes are both employed in same
batch with distillers’ yeast—about 4 or 5 ozs. to sack—although the
primary reason of them was, as in the ferment and sponge, undoubtedly
to grow the home-made or Parisian barm. There is also a ferment, sponge
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and dough system adopted in Scotland, as given in the tables. As also seen
by the tables, salt is added even to the quarter, the amounts being given in
three figures to indicate the additions respectively at the quarter, “ the”
sponge and dough. The hard, strong or spring wheat, flour is added to the
quarter, and the sponge (the second sponge is usually called “the” sponge)
and the soft and good coloured to the dough, the flours there being as a rule,
but not always and necessarily so, much more kept distinct and classified than
in the South, where sponging and doughing flours are more often blended
tozether and used indiscriminately for each stage.

One of the advantages of the sponge system has been claimed to be the
greater facility offered for using very divergent varieties of Hour, although
il different varieties be blended for offhand dough and allowed to stand
blended together for some days, they quickly assimilate to one another.
The coarser and darker flours need, and will stand a longer and more
elaborate system of fermentation to bring out their colour by bleaching,
as they will be dark if immature, and also to prevent them making
the bread harsh, flinty, foxy, dry or chippy. A soft flour on the other
hand, wants to be worked moderately quick and warm, but not exces-
sively so. Where any lard or malt extract is in the bread it would
not, especially the former, be usually used in the quarter, although a
little sugar can be.  The temperature is usually given as that of the
water and not of the quarter when finished, and in a series of batches,
the second quarter, according, of course, to its size and other individual
conditions, should have its water 10 degs. cooler, or be, say, 5 degs.
cooler when finished mixing.

@

The extent of ripeness must depend on the flour and what is to
follow, and the drop of a sponge is not always a criterion of its ripeness,
because a small, tight sponge in a deep, narrow trough would have con-
siderable difficulty in falling, but a quarter should always have a slight
drop when taken, and even to the second or third time. With distillers’
veast an inch would be enough, or even with compound barm, but with
other barms anything from 2 to g inches can be given, the smaller drop
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needing warmer liquor when making into big sponge. The drop, of course,
depends on the consistency, and in some places the quarter is slack and in
others tight. The quarter system is usually adopted in the West of
Scotland and in factories such as at Glasgow, being liked in large trades
but sometimes adopted in small, and is associated with fuller volume than
the half sponge on the East Coast, and has the perfection of texture and an
exceedingly white and bleached, not yellow, crumb. This bleached or
white crumb is usvally further shown up and contrasted by a very deep and
nearly black, but not burnt, top crust colour, obtained otherwise than by
hot oven.

Difference of opinion runs very high on the relative advantages of
the two systems, the half sponge, which is more often adopted in smaller
towns and villages and on the East or Edinburgh side, being considered
better for flavour, but it is to be noted that the Champion Cup has three
times gone to the same small town on the West and also usually to the
West.  The champion has also been won with high marks for flavour when
the bread was made from distillers’ yeast instead of the sometimes almost
worshipped Parisian barm, which, like patent and brewers’ yeast, is supposed
and thought by some to be unapproachable in this respect.  Although all
Scotch bread made on these lines must contain a good amount of aleohol
(there is said to be about halt a gallon in 300 quarterns) and also acid,
which south countrymen always call sour, the fermentation is usually well
managed, especially considering the previous barm stage, and not so very
often accompanied by that repulsive sourness often obtained from compara-
tively short sponges, say, a total of ten hours, in other parts.

The big sponge that follows a quarter (being well broken to con-
sistency nearly of milk}) is usually about half of total flour and nearly the
whole of the water, making a batter like porridge, but not too thin (some
have it fairly thick), as its ripeness is harder to judge, and when commene-
ing to drop in about one and a half hours it is ready for doughing. The
better the stirring the better the sponge rises, and under normal circum-
stances it should have risen about a foot, and be taken when just beginning

2 H
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to fall in the centre and not at the sides. The stirring is not nice work, and
is sometimes done only on top of tub, instead of getting to the bottom, and
machinery is especially to be recommended for the purpose. The tempera-
ture depends on ripeness and size of the quarter, the strength of the flour,
and time, etc., and the variations for the different months and conditions, as
will be seen in the tables, to which these remarks here are only intended as
supplementary where explanation is useful. A good average, however, accord-
ine to the month (excluding extremes), is 8o to go degs. F. for the water,
always being much cooler than in the South, for the quarter, the sponge or
for the dough. 1In a series of batches, as in the quarters, the second sponge
should not only be about 10 degs. cooler in liquor, but also thinner or slacker.
If sponge is well risen, it will not be necessary to wait for a fall, especially
where the quarter was ripe, but where the quarter was young, or where the
sponge is a half one and not preceded by a quarter, it should fall.
According to the amount of strong flour used, or the amount of softer
mixed with it, and the ripeness of sponge, the dough can usually be short,
and, to some extent, can adjust too little or too much maturity allowed
previously.

The half sponge, not preceded by a quarter, is now becoming more
weneral, especially on the East side with the gradual spreading of the use
of distillers’ yeast. It is made moderately tight, the last thing when the
men leave at night, usually at 5 p.y., and taken when they come at 5 a,
being twelve hours with 8 ozs. of yeast per sack, and a quarter of the total
salt, namely, about 1} Ibs. out of 6 Ibs. to the sack, and more in warm
weather.  Although the first of a series of sponges when taken should
be well risen with bubbles of gas coming off and breaking rapidly, the gas
should not be coming off too rapidly, as if like boiling, and the next sponges
should, of course, be less free.

The time of dough following these Scotch sponges, of course, varies
according to conditions, as given in tables, but a good time is four hours
after doughing till oven. If too long, loaf gets rank and crumbles in centre
and loses flavour ; and if too short, is small, uneven, and perhaps close and
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foxy. One should judge whether dough feels short or tenacious. Some
cut back at first rise and take at second. If a quarter has been employed
the dough can be made slacker than if following a half sponge, and the
bigger the proportion of liquor left for dough stage the longer the dough
will be ripening.

Sponges in England are usually, practically always, although we have
seen them otherwise, made in troughs and not in tubs, and they are usually
stirred, and broken up for dough-making, by hand and not by the special
vertical sponge stirrers used in Scotland. The breaking is a very important
part if holes in the bread are to be avoided, and this frequently takes much
time when well done in a large trade. We have just seen twenty minutes
over one sponge thus occupied, and two men took one hour to break the
sponge and make it into 135 bushels of dough. Even if a sponge is stirred
when a dough-making machine is used, it is not necessary to break the
sponge in such a case, as the machine will succeed in well amalgamating the
whole in far less time than necessary for the breaking alone.  If the sponge
is to ferment a long time, it should be only a small one, and have salt like the
Scotch quarter.  If it has a greasy, slimy, and wet, instead of a healthy dry,
appearance all along the trough, it will have been too slow, with insufhcient
yeast, or cold, and is unready. Instead, however, of waiting longer, it should
be taken and made into LIG[!HE], with extra heat and also with additional yeast,
and can thus be better compensated. When thus unripe it will probably
have a smooth, uncracked, and rounded surface, and be resisting to the arm
when pushed in, instead of breaking open or falling in with a rent when
touched, and puffing off gas with a kind of hissing, and a piece will also be
tough to pull in the fingers instead of breaking short.

We have taken plenty of distillers’ yeast sponges without allowing
them to drop, and with no harm. With distillers’ or dried yeast. there is
usually enough yeast and to spare, and temperature in a subsequent stage

the dough—will usually make up for any little backwardness in the
sponge, when the latter is judged as to its readiness by its drop. We
know of sponges that have been over-ripe, and have not dropped, and,
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on the other hand, it is not impossible for a fairly slack one to be over-
stimulated by heat, giving off gas rapidly for a while and then falling,
but without sufficient power and size and yeast growth to carry the subse-
quent dough in the vsual time. One drop is enough for distillers’ yeast,
but patent and brewers' are better with a second or taken on the second
turn. A strong tlour, like an American, or a very stable one, although not
necessarily of coarse strength, like Hungarian, will not drop so easily as a
softer. A sponge should not be.tight, especially with a strong flour, and
will get ready sooner when slack.

The softer the flour, and therefore more rapid the degradation, the
smaller the sponge should be, so as to save the loaf from looking poor.
Sponges usually being longer than doughs, the rule is to put the strong
flour there, but in the case of short or flying sponges, the soft should
be used, as being more rapid and also easier to break up when making
dough.  Small sponges are always best for flavour, by being usually
less changed and leaving more sweet flour for the dough. If a sponge
Is over ripe, it should not be taken up cold and starved, as often done, but will
make sweeter and better bread if taken warm with more yeast and then
dough thrown out sooner than usual. We have before us some tables prepared
at various times for guidance in taking up liquors for setting sponges, or
making doughs, according to the time to be given and the heat of the
atmosphere.  These are best prepared for each bakery according to the
conditions ruling, the consistency of sponge, amount of yeast, etc. There
are also instruments sold for automatically indicating the variation required
in the liquor, according to the rise or fall of the temperature of the air and
mercury. Taking figures at random from a table we once prepared for
sponges for a large firm, we see a sponge to be ready in twelve hours should
have liquor 3 degs. cooler than for eleven hours with the atmospheric
temperature at 60. Also with the latter at 62 the liquor should be 2 degs.
cooler in each case.

We have already said that the remarks under this section are intended
as merely supplementary and for the purpose of explaining, and connecting,
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the {acts mentioned in the accompanying series of tabulated methods. One
o! the oljects of giving those many methods is to show the different ways in
which similar results have been obtained, in which practically anything can
Le dene to suit individual circumstances and requirements,  This should be
Lerne in mind in connection with the sponge-setting tables just referred to,
and is further emphasised by an interesting letter, answered by us some time
ago, that has just again come under notice, and is worth reproducing,
It is as follows, and, to some extent, answers itself :—** Ke the quick method
of fermentation advocated in your letters, will you kindly reconcile the
apparent differences between experts? Taking them in alphabetical
order, Mr John Blandy (No. 1) gives, in his article on the *Seven
Phases of a Loaf, the recipe: 280 lbs. flour, 2} Ibs. yeast, 2} lbs. salt,
water 110 degs. F., manhood stage four and a hall hours, maturity
six hours. Mr Jago (No. 2), at National Association Conference, two
years ago, gave 280 lbs. flour, 19 ozs. yeast, 3 lbs. salt, water 95 degs. I,
dough to lie three and three-quarter hours. Mr Owen Simmaons (see pro-
cess No. 3 given in the table a few pages further on), in a booklet written
for a firm of yeast and malt extract manufacturers, gave, amongst others, 280
Ibs. flour, 11 Ibs, yeast, 1 Ib. malt extract, 2} Ibs. salt, water 115 degs. F. (in
large iron machine) dough to lie two and a half hours. Mr Jago said that
three and a half to three and three-quarter hours was the shortest time to give
the dough, even with more yeast, to obtain a satisfactory (cottage) loaf, and
Owen and Owen seem, as | understand them, to endorse this, but in other
letters give recipes for an hour less than Mr Jago said was required.  What,
in your opinion, is the shortest time | can get a batch in the oven with, say,
3 Ibs. or 3} Ibs. yeast, cottage bread? You mentioned in a recent letter that
some firms use 34 Ibs. yeast to sack. | have made up small lots of * Hovis'
and * Eurissa,” and put in oven under the hour, but that, of course, was tin
bread, and very slack dough.” This is the letter from beginning to end,
and it shows we have at least one man who studies his trade.

Let us give two test batches that have recently claimed our attention.
The first we give (No. 4) was made at the Borough Polytechnic Bakery,
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in sight of three of the above experts, by a very celebrated prize-winner.
Two bushels best flour, 2 lbs. yeast, 2 ozs. malt extract, 60 lbs. water (6
gallons), 23 ozs. salt, flour was 356 degs. F., water was 115 degs. F., and when
mixed the dough was 82 degs. IF. Quarter of an hour afterwards the dough
was 85 degs. Y., and after another hour it was 88 degs. I, This was hand-
made at 5.15, and was in the oven at 7.35 (two hours and twenty minutes).
This was a small batch of about eighty half-quarterns of beautiful bread.
It was good size, but a few minutes longer on the boards would have been
liked by some of those who saw it; most of those present, however, bought
and took away a loaf or two at 3d. each. Another batch (No. 5) of a sack
capacity was 91 degs. IF. when finished kneading, yeast 1} lbs., salt 3} Ibs,,
four hours in trough. This was very ripe, and large, and fermented as fully
as one dare go. The materials were good, and the oven was very hot, and
the loat was excellentt Had the oven been cooler, and the materials less
stable, the freeness and fermentation would have shown themselves to have
been excessive.

We can vouch for all the five recipes for off-hand or straight-off
doughs given above, although, as far as they go, all different, being good
rl'_'[]li_ﬂ_l‘:-_:']'l_ t-l!,]f' :‘_';{_'I-UKI }}]‘l_"il.{], Nl) !'i'l‘rl'.'.l'ﬂ.lfffll{.' ]'lcil}ﬂ_'.' il IH_! gf\'(}l] we ﬁ“d thir';
difficulty when briefly writing correspondents—unless accompanied by
very full particulars concerning the various other conditions that govern
the speed of the maturity of dough. Even if the temperature of the water
be civen, that is not always a criterion of what the dough will be when
kneaded, or what its mean temperature will be for all the time it is in the
trough ; the temperature of the flour, the temperature of the atmosphere,
varying hourly, therefore the temperature of the troughs, ete.  Not only is
the time and heat affected by the season of the year, but also by the quality,
character, and quantity of flour used. A slack dough comes along, of course,
faster than a tight, and so does a weak flour faster than a strong. The time
in trough and the heat in trough does not say how long it will be on the
boards, or the heat it will be on the boards, and when recipes are given, as
some of the above are, from actual tests made, these pnr[iculars have often
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affected. The style of bread also affects; the more labour put into it, the
more the fermentation will be checked.

By reading and comparing recipes of some of the best loaves sent us,
one will see they vary in their quantities of yeast and heats and times,
although made mostly by the off-hand process. We will tabulate a few of
the best—all off-hand doughs—taken entirely at random, being the first
that catch our eye in looking through the list. Nos. 1 to 5 inclusive are the
five recipes already given above. No. 6 is a batch from which we saw an
excellent loaf; it was good size as large as required, cut well, and
splendid to eat; it was made because the bread order had been cut
too short. No. 7 is a Bristol loaf, that for a long time was the best
loal we received, and earned a total of ninety-two marks; it had nineteen
each for crust colour, flavour, and volume, eighteen for crumb colour, and
seventeen for texture. No. 8 is a loaf that obtained even more marks,
having won ninety-five. No. 9 i1s a Liverpool loal—eighty marks. No. 10
is a Blackpool loaf, which was awarded eighty-eight marks. No. 11 is a
Bolton loaf, which received eighty-seven marks. Where particulars give
the time only up to throwing out, we have added one hour and a half to
represent the time required from throwing out until commencing to set, so
as to make all the times comparative, and we have deducted forty-five
minutes where the time included baking.

Yeast and From Starg

SIE Weast Food, Salt. | Lt 1o Oven Setting.
I |5 bush. | 21 b, 22 b, | t1g® I, 44 to 6 hours
-~ §i (- 11 Ib. 3 lb.| 95" F. 54 hours
F15C 14 Ib. 1 Ib. ext. | 21 1b. | 115" F. 85-00 mixed | 4 -
4|2 , |2 Ib.2ozr.ext.|1}1lb.|115° F. 82 . 2} .
g5 o |1k 31 Ib. a1 v |5F
[ 1 b, | #lb.|11c” F. 86 o | 2%
il AL 1§lb. 12ozext. |3 lb.|113*F. 4 i
815 . |[241b. |34 0b.| 115 (four 60" F.)| 3§
o) 2 |b. 3 Ib.| o8 (flour 70" F.) | 4§ .
Loy | i 2 lb.1ooz.ext.|3 Ib.| 95" F. 41 .
1|5 . |2§lb 34 Ib. — 11 .
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These fhgures will repay comparing and studying. All the processes
given will produce, and have produced, good bread. The room in which
we are now writing, at 11 r.M., is, with all the windows open, 8o degs. F.,
whereas we have frequently seen the same thermometer in the same place at
45 degs. F.  This is quite sufficient to alone account for any differences
in the maturing of various doughs, although at the same temperature when
kneaded. It should be noticed how closely the good loaf made by No. 7
runs to No. 3. The latter has slightly less yeast, but, on the other hand,
it has more malt extract and less salt. Nos. 4 and 6 were actual batches,
witnessed by the writer, and made respectively in winter and summer.
There is a big difference in the yeast there, showing, as we have said
before, how extremely important is the heat, more so than the yeast, pro-
vided there is already a reasonable quantity of the latter. Extra heat has
more effect than extra yeast. It can be seen that these two were made at
different seasons, because, although the water i1s hotter in the one case,
the dough is cooler when mixed, showing that the flour and utensils more
than compensated for the extra heat in water, also indicating that the atmos-
phere was cooler, and that the tendency for the temperature of the dough
to increase while fermenting would be more severely checked. The
temperature of the dough when mixed, and also the mean temperature of
the bakehouse, is, therefore, a more important criterion than the temperature
of the liquor used, and many recipes do not give this.

We have read somewhere that there are rather over 100,000 bakers in
the United Kingdom of which about one-fifth are masters and, by-the-bye,
less than 1000 first-class roller mills. The bakers are distributed into
about 85,000 in England and Wales, 19,000 in Scotland, and 3000 in
Ireland, it may seem therefore that, in these supplementary notes, we are
giving Scotland and Ireland undue prominence, but their systems are
longer, and more intricate, and the smaller number of methods given in the
tables do not allow so much space for inserting this fuller information. It
would not be necessary, however, to apologise even if giving prominence
to the smaller number, because one usually wants to read about that which
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one does not know so much, and, especially in the baking trade, much in-
formation can be obtained by thinking out the doings and the principles
underlying the results of others. Much can be learned from Scotland.
We should say that the Scotch bakers, as a whole, possess and show in
their bread a higher seneral average of skill and intelligence than the
bakers of any other district in the Kingdom, not excepting Lancashire
already mentioned for good tin bread. Although a certain Australian
correspondent, who made a point of recently calling on us here, was surprised
to find the writer possessed so few grey hairs, we have an unusually
intimate acquaintance with the breads, and with the peoples, of all districts
of this country as well as of all the chiel parts of the world, and make the
above statement only after consideration.

Although always pleased to answer, as a matter of business, any inquiries
for information, we have been frequently surprised at the extraordinary
and incomprehensible lack of knowledge of many who are engaged in the
trade, but we get far less of that sort of thing from Scotland than from
anywhere. In spite, however, of the skill and comparatively greater general
knowledge of the trade usually displayed, the goods produced are certainly
more for the eye than the palate. There are nearly as many Scotchmen in
lfll;{i:illcl as in Scotland, but we never get an inquiry from England for
Scotch bread, but often get an inquiry for English bread from Scotland.
Englishmen do not like Scotch bread, and attempts to sell it in England
have not been so successful as contemplated. We intimately know many
Scotchmen in London, many of them are very prominent, and do large
trades here; and just recently, as before, one of them returning here after a
visit to his native highland country, remarked what a treat it was to now
oel some bread-—the London—that he could eat. At the exhibitions one
finds colour, pile, texture, volume (last year's champion, a plain, was

i inches long, 3! broad, and 61 high when a week old), yield, and moisture
are usually very good ; and the extent to which these points are valued may
be gauged by the fact that the maximum of fifty marks has been divided

by the judges into five for crust colour, ten for crumb colour, hfteen for
21
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flavour, ten for volume, and ten for texture, whereas the maximum of a
hundred taken by the English judges, has been divided recently into four
divisions of twenty-five each for colour, flavour, volume, and texture. The
Scotch crust colour is taken at a low maximum, because there is a good
deal of difference in the custom of different parts, that of the west coast
being of a darker character than that of the east, and. of course, in a Scotch
plain, there is not a vestige of crust anywhere but top and bottom, the
sides being completely crumby.

These crumby sides, that is, all the outsides of each pair of half-
quarterns or half *“loaves™ (a “loaf” is a quartern) are greased with
a brush with melted lard, or some wvegetable oil—mineral oil should
not be used—to make the sides part smoothly and easily, the only rough
side being the one next to the other half loaf. This is also done in some
parts of Ireland, but hardly ever in England, at least not for the ordinary
run of English crumby bread, we knowing of only a few exceptions. This
greasing not only improves the appearance of sides by causing them to part
more smoothly, but also makes a large batch of crumby much easier to draw
from oven. Some setters have an assistant with a brush, others have a
tin of melted butter or lard on the oven stock, and dip their hands into it,
applying, in that case, at Jast moment when on peel. The plain loaves
that give the good pile and volume (they are usually smaller on the east
coast than the west) are from slacker doughs than the smaller proportion
of Scotch crusty, such as Coburg and cottage. The smaller proportion
of the latter received and seen are very different to the English cottage,
they are bigger, lighter, shorter, riper, more salted, and with smooth pale
crust, indicative of longer fermentation and lard. The French loaves are
not like the bread usuvally called French elsewhere, such as rolls and small
bread and crusty all round, but are, as seen in the illustrations, a relation of
the Guernsey shape, and originally were copied from France.

The French and pan and other crusties are fairly generally recognised
by bakers and local authorities as being * fancy ” and not expected to weigh
2 lbs., and do not have the weight, like many of the plain loaves, stamped
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or docked on their top; but pan or tin bread in England is not recognised as
fancy. Like *fancy” bread in England, there is not, in all parts of
Scotland, a very distinctive difference between so-called * French” and
plain bread. Where there is none of the latter sold as such, the same
shape even as sold elsewhere as * plain” is sometimes called * French.”
Like the various sorts of English bread, the two sorts, even when of
different shape, are often off the same dough, and sometimes not even
tightened up by more flour or added to by lard. Lard, however, is by no
means always the rule. It is quite an exception in England, but not
unknown. The putting of French bread in a shallow pan just before
baking does not disqualify it in the competitions; but in the English
Section a cottage loaf, called a pan cottage, when thus put into a
pan or tin, as here called, and now getting very general, is disqualified.
Crusty and fancy sorts would, be very often made by a shorter system
than the ordinary, sometimes in three or four hours. The cookies, which
are a sort of bun, are often taken off the sponge before adding all the salt,
and then sugar, and shortening is added. This finishes all we can, in this
chapter, say concerning Scotch bread.

As this chapter, the reader must be again reminded, is merely supple-
mentary to the 360 tabulated methods, which should be read first, there is
very little to say concerning wholemeal, brown, fancy, milk, and other
breads, in addition to what is said there, and also under other important
chapters, such as that on digestion of bread. A very common error, how-
ever, is to make wholemeal dough too sloppy, and then bake it slowly for a
long time.  There is no advantage, in fact, on the contrary, in adding water
which is in excess, and must therefore, in order to prevent clamminess, be
afterwards driven off in the oven. The common practice of baking meal
much longer than white bread is distinctly wrong, and has only come about
by making doughs too slack, or rather not tightening them up sufficiently
after first making. Wholemeal made only like a slack dough, and then
put into oven almost last, as it usually is in a mixed batch, should be ready
for drawing in nearly the same time as the white bread, instead of being
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shifted and given longer baking. The quicker it is made, handled, and
then baked, the better, and, as it does not burn as soon as white, there is no
better place for it, in the case of the side-flue ovens, than near the furnace.
Although left in longer usually than white, it is more usually undersoaked,
and this is due often, not only to the excessively slack dough, but also to an
excess of malt extract—this has been noticed particularly at the exhibitions.
When golden syrup is added, which is good for a change, and which is
more refined, and therefore with less impurities and possible bad flavour
than the similar substance known as treacle, there should be no malt
extract, although, of course, the amount depends on the system of fermenta-
tion, and the amount of yeast added for consuming it and preventing the
stickiness. The stickiness will decrease the longer the dough is left.

Hot water, and plenty of yeast, and short time is the secret of good
brown bread ; the latter comes along more quickly and undergoes un-
desirable changes in flavour quicker than white, because of the ferments
in the bran and the presence of more impurities.  If the meal is not strong,
and sometimes anything is considered good enough for meal, too much proof
in the tin, which is always to be avoided, causes the crumb to sink in the
centre, making heaviness in one place and a large hole just under the crust.
Although a loaf is not ** wholemeal " if any white flour is added to it, the latter
15 frequently an improvement from a saleable standpoint.  This point wants
watching as regards inspectors and exhibitions. The safest plan is to sell
the bread as “brown,” and not * wholemeal,” and this is very much more
frequently necessary than many consider.  Quite recently there have been
several prosecutions and convictions for selling a perfectly good and whole-
some article merely by a wrong name. Wheaten flour is, of course, flour
made from wheat, but some assistants, when asked for it, have thoucht brown
meal or wheat meal was meant, and on supplying such have found themselves
branded like felons. A certain so-called wholemeal which has come under
our notice as being much liked by bakers, and in preference to others of the
district, we know to be made by the miller adding 25 per cent. of offal 1o
an ordinary good sack of flour. It is a fine meal, and works well, This,
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of course, may be due to the fact that many millers—not all—doYnot
make their meal from as good a grist of wheat as they use for their
tlour.

Meal, to be really good, should be made from the same wheat as the
best flour, or, perhaps, one should say, from the best grist of wheat used,
because best and worst tlour 1s sometimes made from the same wheat.
A fine meal, although some ask for coarse because of its irritating action on
the intestines, will usually make the better cutting loal. The latter will be
often better still with a little strong flour added.  When brown bread is put
into a tin that is to be turned over, so that loafl is baked under the tin, one
should be careful to put the closing squarely at the bottom, and not give
much proof, so that the closing, when loaf is turned over, comes at the top
and breaks out prettily instead of being “blind.” If this closing be
carelessly put at the side or not at the bottom, the pretty top is spoiled.
Of course, although flavour will be improved by proving in tins less, the
loaf will be correspondingly closer.

For a brown loaf, composed chiefly of rye meal and barley meal,
one should take, for a small quantity, 5 Ibs. rye meal, 5 lbs. barley meal,
and 2 or 3 Ibs. (or more) of the strongest white flour. Dissolve in a small
bowl 4 ozs. yeast, 2 ozs. golden syrup, and handful of flour in small portion
of water at go degs. Prepare bay of the meal and flour—well mixed—on
the boards, take water very hot (less than a gallon altogether) and 3 ozs.
of salt, partly mixed, then add the dissolved yeast; the whole when then
mixed should be of medium slackness and of a temperature, as accurately
shown by thermometer, of go degs. F.  Scale at once when mixed into tins,
giving about half an hour there until well risen, and then bake with ordinary
batch of other browns. This 1s much better than dipping out of sponge.
Such meal must not stand ; therefore much yeast and heat is necessary.  If
wanted richer, take half milk, dissolving the yeast in it, and 1 oz of lard
to the quart of liquor. Rye and barley bread are a great exception in Eng-
land, except in the northern counties, where in some districts, particularly
Cumberland, they are rather popular. This is all that need be said here on
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brown breads, because we must leave proprietors of patent or special sorts
to do their own advertising at their own expense,

Amongst the tabulated methods we give the essence of some of our
correspondence with, and the methods by which bread has been made and
received from, Guernsey (Channel Islands), Kimberley, Capetown and other
places in Africa, Queensland, New South Wales and other places in
Australia, New Zealand, Tasmania, Madeira, Canada, America and
Gibraltar. At various other times we have also seen bread from Bom-
bay and Calcutta in India, from Malta, from Egypt, and from practically
every large town in Europe. Perhaps the chief points impressed upon us were
the great differences that exist in the various products that bear the one
title ** bread,” the great differences between the taste and the skill of the
various peoples (the quality and the character of the bread in almost all
cases indicating the financial prosperity and the state of civilization), and
also the great differences in the keeping qualities of the various breads.

Many of the colonial breads were despatched five and six weeks before
arrival here, and although still remaining quite wholesome in many cases
inside, were very badly mildewed outsidee Some of the European
breads were about half as old, but were in more than twice the better state
of preservation. The chief points to account for this would be that the
majority of the colonial bread was in larger loaves and slacker baked, and also
in tinned lined cases, which prevented evaporation of water and the free
drying of the loaves. The European, on the other hand, consisted mostly
of small loaves, more baked and with more surface of crust, and also not in
tin cases, but in many instances were, on the contrary, sent in specially
ventilated boxes. Bread kept in a closed earthenware pan as by some
householders will certainly keep moist longer, but it will become mildewed
and of bad flavour much sooner than when exposed to the air or merely
wrapped in a cloth. At the present moment we have before us some
half-dozen loaves that have been cut for examination ; some are now very
dry and cracked in the erumb, and have practically no smell nor taste, all
moisture and lavour having evaporated ; while some that have had their cut
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crumby surfaces or sections placed in contact with the crumby sections of
the others are all ornamented in the centre of the crumb, where the contact
was eloser and the moisture less able to evaporate, with very pretty moulds.
We reoret to =-;-'.§],}- we very often have loaves go like this in quite a few days,
whereds at other times a single loaf will keep in a cloth a long while.

When going abroad, and staying in the best hotels, one often thinks
how very nice is the bread, but one forgets the fascination of change and
the increase in the best of all sauces—appetite—and if one, like the writer,
is sufficiently interested and desirous of finding out the character of the bread
of the ordinary population and lower classes, a very different state of things
will often be found, and the general average will be, at any rate according to
our idea, distinctly below the bread of * the people " in this country. Such
has been our own personal experience and we have before us many letters
that bear out this and give other useful information, such as one from Mr
Jansen of Holland, and also a large pile of cuttings on this subject that from
time to time have been collected and filed in their proper place for ready
reference, and we propose to give some of the information obtained by supple-
menting, for a change, our own remarks in the tables by quoting from the
National Baker, the British Bater and the Bakers' Helper on this interest-
ing subject, namely, the methods of fermentation and manufacture.

For instance, in support of the above, it will be found that in the
remoter parts of Sweden the poor people make and bake their rye twice a
year, and store the loaves away so that eventually they are as hard as bricks.
Further north still, bread is made from barley and oats. In Lapland, oats, with
the inner bark of the pine, are used ; the two together well ground and mixed
are made into large flat cakes, cooked in a pan over the fire. In dreary
Kamchatka, pine or birch bark by itself, well macerated, pounded and
baked, frequently constitutes the whole of the native bread food. The
leelander scrapes the ** Iceland moss™ off the rocks and grinds it into fine
flour, which serves both for bread and puddings. In some parts of Siberia,
China and other Eastern countries, a fairly palatable bread is made from
buckwheat. In parts of ltaly chestnuts are cooked, ground into meal and
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used for making bread. Durra, a variety of vanilla, is much used in the
countries of India, Egypt, Arabia and Asia Minor for making bread. Rice
bread is the staple food of the Chinese, Japanese, and a large portion of the
inhabitants of India. In Persia the bread is made from rice-flour and milk ;
it is called “lawash.” The Persian oven is built in the ground, about the
size of a barrel, the sides being smooth masonry; the fire is built at
the bottom and kept burning until the wall or sides of the oven are
thoroughly heated. Enough dough to form a sheet about a foot wide and
about two feet long is thrown on the bench and rolled until about as thin as
sole leather, then it is taken up and tossed and rolled from one arm to the
other, and thrown on a board and slapped on the side of the oven. [t takes
only a few moments to bake, and when baked is spread out to cool. This
bread is cheap, sweet, and nourishing.

A specimen of the **hunger bread” from Armenia is made of clover
seed, flax, or linseed meal, mixed with edible grass. The best thing that
can be said of Armenian bread is that it will sustain life, as it is a hard
dose for people accustomed to the loaves from our own bakeries. It is
a case of the survival of the fittest, and a person with poor digestive organs
does not last long on **ek mek,” which is the Turkish name for bread, as it
is not a delicacy, but a stern reality. The flour is mixed in a bowl to the
consistency of dough, the dough being rolled out to the thickness of blotting
paper, and placed on a padded shield, which serves instead of a pan. The
back of the shield is a straight board, and over the padding is a white
cloth, which makes a smooth, oblong surface, and over this the rolled dough
is placed, and lowered into the ““toneer” for baking. The * toneer” is a
round hole fitted up with a tile interior, and is larger at the top than at the
bottom ; a tile pipe, through the bottom, provides a draught for the fire
which is kindled in it. Great heat can be secured in this manner, and the
tile soon becomes very hot, retaining its heat for a considerable time after
the ashes and coals are removed. When the “ toneer " has been relieved of
its fire the shield is lowered by hand, and the dough slapped against the
heated tile surface, requiring but a few such slaps to bake the dough, and

2 K
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the bread is removed from the oven, an article of food, but far from
being a relish.  Great quantities are cooked in this manner, at each baking
enough being made to last the family from three to six months. After
being removed from the oblong pad, it is hung up in the store-rooms, or
stretched on lines between poles, to prevent depredations by rats.  This
bread resembles wheat in its apparent indestructibility, and will last for a
long time, being the principal article of diet in the breadstuff department.
It can truly be called a * staff of life,” even if it does discriminate against
dyspeptics.  The Turks, in raiding Armenian households, can destroy most
of the stores quite easily, but this bread is hard to destroy, hence it survives
the raids and prevents, in many instances, extreme want.

In the Molucca Islands the starchy pith of the sago palm furnishes a
white, Houry meal. This is made up into flat, eblong loaves, which are
baked in curious little ovens, each oven being divided into oblong cells to
receive the loaves. Bread is also made of roots in some parts of Africa and
South America. It is made from manioc tubers; these roots are a deadly
poison if eaten in the raw state, but make a good food if properly prepared.
To prepare it for bread, the roots are soaked for several days in water, thus
washing out the poison; the fibres are picked out, dried and ground into
flour. This i1s mixed with milk if obtainable, if not, water i1s used. The
dough is formed in little round loaves, and baked in hot ashes or dried in
the sun.  In the Tropics the staff of life is the banana and plantain. The
unripe bananas are dried in the sun and reduced to meal, and bread made
from it is excellent and very nourishing. The plantain is not reduced to
meal ; the ripe froit 1s roasted or boiled and then eaten. There are some
savage spots in the wilderness of the world where the natives consume
earth as a part of their diet; but earth-eaters in a civilised country of
Europe seem an anachronism and an anomaly.  Yet this is given as a fact
of Sardinia at the present day.

[t has been stated by Deputy Cavallotti, that * While at Galtelli they
are taking the roofs off the houses to sell the tiles in order to buy oats and
make them into bread, that at Ulzulei and at Baunei they eat ‘ earth bread.’
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It seems incredible, yet it is strictly true. A hill situate in the vicinity is the
granary of these two miserable hamlets. The women go there to make
provision of a yellowish earth, which they infuse in water, in wooden vessels,
Next they proceed to knead the residuum of mud into a paste, with the
addition of a little flour ground from acorns, and put the so-called bread into
an oven to bake. The loaves have all the appearance of fire-proof bricks.
[n the evening they mix this bread in boiling water with some strips of bacon,
and place a similar mess before the labourers on their return from work,
fortunate to be able to repose their weary limbs on a mat on the floor near
a burning log after their frugal repast™! It must be taken for granted that
men whose lives are spent in such conditions are not well disposed in their
rl]l_‘[]tﬂl E]l’ﬂill]ifﬁﬂti{lﬂ, I_Ilf|1lfl: '.h{: cnﬂrﬁl:"l,‘.."iﬁ, l]]l,! hri]lil”t}', H['I[t thl_" g'r'l_'i;l[['l'
frequency of delinquency amongst the Sardinians.  This is the main, indeed,
the unique cause of their rancour against Continental Italians, more lucky
than themselves in the gifts of fortune.

In many parts of Hungary good bread is made by the following
process, without yeast. Two large handfuls of hops are boiled in 4
quarts of water; this i1s poured upon as much wheaten bran as it will
moisten, and to this are added 4 or 5 lbs of leaven. When this mass is
warm the several ingredients are worked together till well mixed. It is
then deposited in a warm place for twenty hours and afterwards divided
into small pieces about the size of a hen's egg, which are dried by being
placed upon a board, and exposed to a dry air, but not to the sun; when
dry they are laid up for use, and may be kept for six months. The ferment
thus prepared is applied in the following manner: For baking six large
loaves, six handfuls of these balls are dissolved in 7 or 8 quarts of warm
water ; this water is poured through a sieve into one end of the bread
trough, and, after it, 3 quarts of warm water, the remaining mass being well
pressed out.  The liquor is mixed with sufficient flour to form a mass
of the size of a large loaf; this is dusted over with flour, the sieve with its
contents is put upon it, and the whole covered, and left till it has risen
enough, and its surface commenced to crack. This forms the leaven or
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sponge.  Fifteen quarts of warm water, in which six handfuls of salt have
been dissolved, are then poured upon it through the sieve; the necessary
quantity of flour is added (after the water and leaven or sponge is well
mixed), and the dough is then well kneaded. This is left, covered up
for half an hour or more in a warm place. It is then formed into loaves,
and left another half hour to prove, before being placed in the oven,
remaining there from one to two or three hours, according to their size.
The great advantage of this kind of ferment is that it may be made for
use in large quantities at a time, and would be found convenient for sea
vovages, etc., or for persons living at a distance from any town, and where
yeast cannot be readily procured.

For the usual bread of France instead of using yeast, the start is made
with a piece of dough of about 3 Ibs., which is left for this purpose from the
day before, This leaven is called “levain du chef,” or, in short, “chef”;
this is made fine in 3 quarts of water, and with additional flour worked into
a medium firm sponge. In a couple of hours this is ready. As soon as it
begins to drop, with 6 more quarts of water the sponge is broken fine,
and more flour added. This sponge should be well worked, and a
little slacker than the first sponge. This is the *“levain premiere.”
While this is rising, the oven is heated, and when the sponge begins to
drop, from 12 to 24 quarts of water with the usual amount of salt (from 6
0zs. to 8 ozs. to 12 quarts) is put into the sponge, the sponge broken fine
and worked into a good tight dough. One-third of this dough is put
back and penned up. This is the second sponge for the next batch of
bread. The remaining dough after letting it come up for about ten minutes
(given a start), is scaled right out of the trough, moulded into loaves at
once, put into long cloth-lined baskets, the shape of the loaf. It is given
about three-quarters proof. The oven has been scuffled out by this time,
the loaf is turned upside down on to the peel, given three or four slanting
cuts, put in the oven on the sole, and baked to a nice light brown
colour. The French flours are mostly soft. The old dough used for
the start, should either be put in a pail and 1 quart of cold water added,
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or more flour worked into it and rolled up into a cloth, well dusted, to keep
it from getting too sour. As we do not have the baskets, it will do just as
well to set the moulded loaves in cloth-lined boxes, like the Vienna, and
pinch the cloth up between the loaves, A loafl made with compressed yeast
with a straight dough, is very much sweeter.

The native Indian makes a leaven from sour buttermilk. The process of
making the active agent is a very simple one; some flour is mixed with
the milk, and a small quantity of “massala™ is added. This massala is
a secondary agent of a very unimportant character, except in the eyes of the
Indian baker. It has been described as a relic of trade superstition, and
the composition is regarded by native bakers as a trade secret. It will be
thus seen that even where the trade is not highly developed, technical
information is as jealously guarded in the bakehouse as what it used to be
in Great Britain.  Massala is formed from the following curious ingredients :
—Gum mastiche, myrrh, powdered cloves, powdered nutmegs, coriander
seeds, cardamoms, saffron, cinnamon, powdered liquorice root, seeds of the
lotus, popeorn or parched maize, and a kind of coarse meerschaum which
comes from the sea-coast, and is called *samunder sukh.” Europeans in
India make their bread in the following fashion :—Take some fresh toddy
that is in a state of fermentation, and pour it into a bay with 2 lbs. of good,
dry flour and a teaspoonful of salt. This is made into a stiff dough, and set
aside to rise. The toddy is made from the date or palmyra. When
palmyra is not to be had, a fermenting liquor is made by soaking fresh, dry
peas in warm water until fermentation begins. This liquid is strained and
is used for fermenting the dough. The Mussulman has a curious sort of
leaven for raising his bread, known as *“kummier.” A certain quantity of
aniseed is soaked in dhye for ten or twelve hours, and then strained ; it is
then mixed with four and set aside to lie for a couple of hours, when it
is ready for use. The native, however, who uses the massala ties up in a
rag his sour milk dough, and stows it away for twelve to fifteen hours, when
fermentation sets in actively. A portion of this is used to make a dough.

To make a batch of bread of 100 lbs. of flour in the Dutch
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manner one operates as follows:—The yeast to be used, from 1! to
2 lbs, is previously dissolved in some lukewarm milk of about 77 degs.
I'.  The flour is then put on one side of the kneading trough ; part, about
14 1bs., is mixed with the dissolved yeast, and with as much luke-warm milk
that the sponge be not too tight, about 1} to 1§ gallons being required,
according to the quality of the flour used. When properly mixed, this
sponge, which should now have a temperature of about 25 degs. C. (77 degs.
.}, 1s made into a lump, covered and left alone for a quarter of an hour or
twenty minutes. When fermentation has advanced sufficiently, this sponge
is mixed with the remaining flour and milk of such a temperature that the
dough when finished making is about 25 degs. C. (77 degs. F.), and in such
a quantity that the necessary firmness be obtained. During the kneading
from 1} to 2 lbs. of salt are added, according to taste and quality of
flour. The dough having been well kneaded, it is again made into a lump,
and remains covered up for fifteen to twenty-five minutes ; then the dough is
made into the desired shapes, which are quite different to English, covered
azain and left to rise until about half the size of the loaf is attained, when
the batch is put into the oven. Larger batches and those made with water
instead of milk require a much smaller proportion of yeast.

We are indebted to the well-known technical publisher, Mr William
Hartmann, for permission to translate the following article, with additions
of our own, on the Bread Trade of Berlin.

Berlin, the German Imperial city, and the capital of Prussia, had, at
the end of 1900, about 1,900,000 inhabitants, for whom about 1800 bakers
provided the most important food—bread. There are about ten bread
factories in which bread is manufactured on a big scale, and which mostly
produce one special kind, whereas all other proprietors of bakeries also
bake more or less quantities of fancy bread and cakes. To this has to be
added, of course, a considerable supply of country bread from the environs.
Before we begin to speak of the kind of produce of the bakeries, it is
advisable to give the following particulars of general conditions.

The work is divided in all the larger bakeries; the foreman arranges
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the dough and the yeast, with the exception of the bread and milk-bread
dough. He weighs the salt and barm, heats the oven and bakes the goods.
Bread and milk-bread dough are made by the kneader independent of help,
whereas the third and fourth journeyman or the apprentices look after the
other doughs. The working is generally carried on in the following way —
The foreman makes the yeast pieces ready, which are to be used by the
third or fourth journeyman, and he weighs the salt and other ingredients,
whereas the kneader makes the leaven and the milk-bread dough. During
the rising of the veast the wood at the back of the oven burns down.  When
beginning to make the doughs, the interior part of the oven is drawn out,
and the oven so treated that it has time to cool down before the 1;:.';|,|-;1'|:l‘£_3"
process begins, If the doughs are ready, the salt cakes are moulded first,
whilst the other dough waits for half an hour to one how, in order to
effect a perfect rising. The men use this interval for their supper. The
goods are afterwards made up in the same order as they are to be baked,
that is, Blechschrippen, Semmel (small loaves), Schrippen (rolls), barm-
breads, milk-bread, Kniippel (hard kind of rolls), and at last salt bars,
English bread, etc.  All cakes, Blechschrippen (better class of rolls),
Hérnchen (little horns), ete, are placed on tins, whereas the white
dough is placed on boards, covered with cloths, and has to stand in an airy
room or in the yard before baking, to stiffen it.  As soon as the cakes have
risen enough, baking begins. Then come the salt cakes, and, if there is still
sufficient heat in the oven, all the other goods. If the last goods are in the
oven, the bread dough is made, and prepared for baking. Then follow
more rolls, etc.  The oven, which has been emptied by this time, is heated
with wood.

A short tume after the bread is put in the oven its EHIH[I,il']I'I 15 L‘h:ll‘lgul.L
and if there is enough heat, one begins to bake the white bread on the
vacant places. These second goods are generally the best.  During the
morning this process of baking is repeated generally once more, so that
there are fresh goods put in three times daily. The interval is used in
making up the other bread and the second lot of cakes. The remaining




264 THE BOOK OF BREAD

time is employed with the necessary clearing up, and in making prepara-
tions. In many bakeries they also make pastries. One can divide the
Berlin baking into three parts—the bread loaf, white bread, and cakes.
The bread, made of rye flour, mostly with a quantity of wheat flour, appears
in different shapes in the trade. : The most known shape is the long
one, but there are also basket and other 's;hnp:e::_ The usual price is
50 pfg. (6d.). For bigzer families, etc., they also bake loaves at 75 pfg.
(od.), and 1 mark (1s.); for smaller requirements they often make loaves at
25 pfe. (3d.), and 15 pfe. (2d.), the last mostly round. The bread is made
with leaven. A principal item in this baking process is that the so-called
Vorteig (old sour, half sour, and full sour) should be in a good healthy
state. The old sour is a remnant of the batch of the previous day.
By mixing with 1} to 2} litres of water, one gets the old sour, and
further, one gets the half and full sour, that form about half of the dough
to be made. Considerable competition for the Berlin baker is experienced
from the village bakeries in the environs of Berlin, which often causes so-
called country bread to be sold by the town bakers.

Besides the loaf bread just spoken of, many bakeries also sell ** black
bread.” This is made of bread dough, but with the addition of second quality
rye flour. But one must not confuse this ““ black bread " with the black bread
as made in Holstein, Mecklenburg, and Hanover, which consists of rye groats.
The Berlin *black bread” is baked in a long shape, and is distinguished by
a darker colour and sharper taste than the usual bread. The Berliner buys
small rolls made of this black bread dough (four for 11d.), which, sprinkled
over with caraway seeds, constitute breakfast rolls. To make barm breads,
the dough is mixed with some sugar and currants, rounded, and after the
proof, is pressed five to six times by hand or with a stamp. For * Schrippen,”
“ Semmel,” etc., one puts 5 Ibs. to 5% Ibs. of dough; for barm breads,
2} Ibs. to 4 Ibs. into the divider, which cuts out thirty. The price, with
the exception of the salt cakes, is four pieces for 10 pfg. Salt cakes are
made of mixed flour (rye and wheat) with water, salt, and yeast, in weight
of 350 grams to 450 grams for 10 pfg. (six pieces for 1}d.). To make
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“ Kniippel " and milk rolls, one uses only the best Hungarian wheat flour,
pure milk, and some salt, and cood yeast (no mixture with leaven). It is
sold in four pieces for 10 pfg. (180 grams to 250 grams weight). In
poorer districts they use cheaper wheaten tlour, creamless milk, with the
addition of butter and sugar. This translation, with additions, may not be
so intelligible as we should like it to be, and would be omitted except that
it contains at least some points of interest.

Writing of Canadian bread, Mr Wright, of Ontario, suggests the
following ingredients to one pail (8 quarts):—*8 ozs. salt, 8 ozs. sugar
(granulated), and 6 ozs. lard to be added at proper time. Here is a 10
pail batch illustration :—Twelve hours sponge, shop to stand at 8o degs. I
Sponge : 5 pails water, 70 degs. F., 5} oss. yeast (compressed), 1} bags
of Manitoba patent flour, 75 degs. F.  This amount of water and flour
makes a good medium sponge.  Where a machine is used to do the mixing
this will be dropped, well and sufficiently worked in twelve hours, but bakers
know flour is sometimes stronger than others, at least different brands are
not always the same strength, and care must be taken that the sponge is
not on the rise when mixed, but down in the centre about a couple of
inches of drop ; the second drop is generally sufficient work for this sponge.
With a medium strong patent flour, the sponze being ready, 5 pails of
water 8o degs. F., 5 Ibs. of salt, 5 Ibs. sugar, and 4 Ibs. lard are now
added, and the sponge and all broken up. Different kinds of bread (or
shapes) can be made from this, such as Dutch, Vienna, snowflake, home-
made, brown, whole wheat, ete.  After the breaking-up sponge process,
1§ bags flour, Manitoba patent, 8o degs. F., is added to full 1o-pail
sponge and water ; a good medium dough will be the result of this mixture.
This should prove in the trough one hour. When ready, throw out on tables
and scale off at required weight, hand up on the table, then mould well
into the pans, put away in prover till raised enough for the oven; this will
require about one hour, and should get a medium proof. It is now ready
for baking. This leads us to the oven. It should be heated to about
400 degs.  Ovens differ in the length of time required to bring

2L




266 THE BOOK OF BREAD

them to the necessary heat. The average will require about one hour
to draw, and one and a halfl hours lay down. In this way a good
oven has an even heat and is solid. Before the dough is taken from the
trough, the damper is drawn and the right amount of coal put on at once.
When bread is handed up on the bench, the oven is shut off. Allowing
the time it takes to pan and the proving of the bread for the oven to
lay down, in the baking process if oven is filled, the temperature will go
down to 350 degs. The time for baking varies according to the different
weizht or size of the loaf, 2 lbs. bread taking one hour in nice solid oven,
1} Ibs. bread not more that three-quarters of an hour.”

Although many other methods and many other details concerning them
could be given, we think this chapter is already sufficiently long, and
important to have, by itself, fully justified the publication of this book.
The tables both in preparation and in the printing have been exceedingly
costly, and will be found to contain the information for answering the great
majority of questions that are being continually asked by bakers in the
ordinary course of their business. They give the results of an exceedingly
large number of practical experiments and operations, saving therefore
much time and money when seeking progress, and give much food for
further ideas ; we must therefore be pardoned for saying that they cannot
fail to be of immense importance, returning value strictly in accordance
with the time and intelligence spent on their close examination and
studying.

HOME-MADE BREAD

OME baking, although at one time more universal, seems to linger to

its greatest extent, as far as this country is concerned, in the four or

five most northern counties. We studied it closely when visiting Leeds and
Newcastle. In Newcastle and district there is a population of about
300,000, and yet, with the exception of the Co-operative Society, there is
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only, as far as we could ascertain, about one leading firm of bakers to every
30,000 people ; whereas in London there are nearly jooo master bakers
(about 13,000 journeymen), or one firm to every qooo of the population
(one of them doing nearly 3000 sacks per week), and many instances could
be given where the proportion is higher. We have noticed that where
home baking abounds, bakers’ bread, with exceptions of course, seems far
less appetising in appearance. Bakers say they have to make it like that
of the home baker; nevertheless, where better looking bread is made by
bakers, there is less of it made by the housewife, which would seem para-
doxical if the former assertion be true. There might be dislike by the
housewife to sponginess and lightness after being accustomed to her own
more filling product, or suspicion of whiteness that might be thought to be
artificial, but we cannot see any reason for the roughly finished exterior, the
daubs of dry flour, and the sickly paleness, absence of bloom, and half-baked
and uninviting character of nearly all we saw in one large town., Much of
the conservatism of those who make their own seems to us to be due to
ignorance of what it really costs them, and o prejudice against the pre-
sumed nefarious tricks and uncleanly ways of certain bakers to which some
sections of the Press are so constantly referring and grossly exaggeraung.

It seems, then, that much good could be done if periodical popular
lectures were given concerning modern methods of bread-making, pointing out
the difference between what was and what is, and that the three halfpence for
the cost of yeast per stone of flour, which seems to be all that the housewife
reckons, is by no means the total cost of baking at home. Explanations
concerning the economy of producing bread on a larger scale would certainly
tell against those women who bake for some dozen of their neighbours, as
is customary in some places.

Then, the man with a corner shop, with his bakery on a level at the
rear, could, without the expense of formerly, equip a neat machine bakery,
and, instead of inviting periodical visits, which usually fall flat, and are
also forgotten by the public (unless a special visitor's day is set apart and
special demonstrations or lectures given), he could put plate glass all down
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the side, the same as he would to his shop, and, having everything in good
order, there would be no objection to being on view from the street al ways.
There would usually be onlookers, as there always are at even less interest-
ing operations, and those that only looked once would feel that constant
publicity had dispelled their former prejudice, and the advertisement would
be such as to well repay the structural alterations and the white jackets for
the men. The men would not be distracted by the visitors who were only
in sight and not in contact ; they would soon get used to it, and take more
pride in their work, and the quickness with which they could do it, never
knowing when friends or superiors were looking. The public could not fail
to be interested, and try goods out of curiosity, if nothing else, as they do
at trade exhibitions, and if they did not like the sort, they might be more
disposed to try some other kind they had seen made, Such a constant view
would have a far greater effect than the occasional invite to the well-dressed
lady who had bought something in the shop, and also a more beneficial effect
than the costly and injurious system of house-to-house free samples.

In the North coals for home use are cheaper, but home baking is far
more general in America than here, and there coals are scarce and dear
enough at the present moment. In the North the domestic ovens are different
to that of the South; they are mostly open ranges, with the oven, at the
side, raised so that its bottom is on a level with the top of the fire, enabling
the flames to draw under the bottom, up the far side, and over the top,
instead of the oven being lower and side by side with the fireplace, as here.
The home method we found mostly adopted was a batter sponge, sugar and,
occasionally, milk being added—stand half hour, then make dough and stand
one or one and a half hours ; scale direct into tins, being about three hours
to the oven from the start. It seems that if bakers supplied a well-finished
loaf from a lot of yeast and off-hand dough of about two hours in trough,
whereby it was sweet and close, imitating the inside of a home-made loaf
and not the outside, instead of usually now the reverse, and well-pushing, as
indicated, to remove prejudice that they must gain trade always, instead of
just at the time when the working class of women are busy at work and




HOME-MADE BREAD 269

unable to bake. Ewven in the districts where every house has a suitable
bread-baking oven, and, moreover, every woman taught to bake, the hot
weather or sufficiency of employment often decreases the home baking, and
then is the bakers' chance to supply something extra good, whereby the
housewife will not require to resume making her own. In some cases,
however, although made at home, the bread is taken to the baker to be
baked. We have found many correspondents gradually gaining ground,
especially where they supply a good variety of sorts as a change, par-
ticularly of the brown and fancy class, and by attention show the
housewife how very convenient it is to buy instead of making.

We have said that home baking is much more general in America
than here, but it is there also gradually becoming less in the large towns.
In New York there is already comparatively little done now, and it is
becoming less in Philadelphia, and in Minneapolis some excellent bakeries
have been built, but in Baltimore the home baking is still large, and bakers’
bread, in spite of cutting prices in some districts, is not supplied so cheaply
as here. The following process, which was prepared for the Washburn-
Crosby Co., will be useful to reproduce, as supplementary to other domestic
methods already given here and in the tables.

To one quart of lukewarm liquor (composed of equal portions of water
and sweet milk, or water alone) add two half-ounce cakes (1 0z.) of com-
pressed yeast and stir until completely dissolved, then add one teaspoonful
of salt and three table-spoonfuls of sugar. When salt and sugar are
thoroughly dissolved, stir in well-sifted flour with a wooden spoon until
a dough is formed sufficiently stiff to be turned from the mixing bowl
to the moulding board in a mass. The quantity of flour used to above
liquor should be about three quarts; to this flour may be added with
excellent results, about two table-spoonfuls of lard if shortening is desired.
Knead this dough, adding, if necessary, a little Hour, from time to time,
until it becomes smooth and elastic, and ceases to stick to the fingers
or moulding board. Then put it in a well-greased earthen bowl, brush
lightly with melted butter or dripping, cover with a bread towel or blanket
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and set to rise in a warm place for two hours, or until light. As soon
as light, knead well and again place in earthen bowl, covering as before,
and set for another rising of an hour, or until light. As soon as light,
form gently into loaves or rolls, place in greased bread or roll pans, brush
with melted butter or dripping, cover again with the towel or blanket, and
let stand for one hour and a half (1!), and then bake.

The following points are also desirable to remember :—(1) Dough,
when light enough to bake, should be nearly double the size it was when
first set to rise, and should be as light that when lifted in the pan the
sense of weight will be scarcely perceptible.

(2) Bread should be put to bake as soon as it is light, and the oven,
at the commencement of baking, should be at a temperature of 375 degs.
by the thermometer, or hot enough to brown flour in two minutes without
burning it.

(3) The time of rising, of course, depends upon the temperature of the
place where kept; 75 degs. is the best.

(4) During the rising see that the dough does not become chilled,
The temperature must be kept uniform.

(5) In using compressed yeast see that it is fresh, and not too soft.
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SECTION VII

USEFUL DATA

“ With all thy getting get understanding.”
Froverds iv, 5

WEIGHTS AND MEASURES

NDER this heading it is not intended to give fully such tables as
may be found in any arithmetic book, or else in the Britisk Baker
Diary, but, in order to understand fully much of what has been written in
the present work, and to more easily make various calculations that one
occasionally requires, it will be extremely useful to have set out in a con-
centrated form some of the leading measures of weight and volume, so that
their relation one to the other may be easily seen. It is also imperative
that some consideration should be given to the very many different mean-
ings that such simple words as pint, quart, quartern, gallon, bushel, and
quarter have in different districts of the country, and even in the same
district under different conditions.

The most simple and convenient system of weights and measures is
that known as the metric system, and universally adopted on the continent,
and if adopted in the United Kingdom the present article would not be
needed. The units in this system are the metre, being that of length ; the
litre, that of capacity ; and the gram, being that of weight; and the great
advantage is that the unit of weight and capacity are directly connected
with one another, the former being exactly a one-thousandth part of the
latter. A further advantage is that greater, or smaller denominations are

35
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expressed by prefixes, the words kilo, hecto, and deca meaning respectively
1000, 100, and 10; and milli, centi, and deci meaning one-thousandth,
hundredth, and tenth ; so that in the following list one has only to remove
the decimal point to translate one to the other, instead of, in our system,
having to multiply a yard by 3 in order to find the number of feet, and
a foot by 12 to find the number of inches.

Thus a

Metre = 39.37 inches or 3.28 feet. Mile = 1.6 kilometres.

Kilometre = 39.370 inches = 10931 yards.

Litre = 1.76 pints=61.0 cubic inches = 35.2 fluid ozs.

Gram = 15.43 grains, or 0.03527 0zs., or 1 c.c. at 4 degs. C,

Kilogram = 35.27 ozs., or just over 2 lbs. 3} ozs. avoirdupois.

Kilogram = 2.20 lbs. aveirdupois or 2.679 lbs. troy.

1000 C.C. = 1000 grams, or 1 litre, or 1} lrinl.s.

(Grain = 0.0647¢ of a gram.

Ounce = 28.35 grams, or 437.5 grains, or 10 farthings.

Pound = 0.25359 of a kilogram (or kilo).

Cubic inch = 16.38 c.c. (cubic centimetres) or 252.5 grains.

Cubic foot= (12 % 12 x 12) 1728 cubic inches.

Cubic foot of water =624 1bs.

Gallon of water = 43541 c.c., or 4.54 litres, or 10 Ibs. at 62 degs. I, or

160 0zs., Or 70,000 grains, or 277.27 cubic inches.

Gallon of Aour =7 lbs.

E..‘J-_I.E]l]” :_]E- 1]"['.-'1[1 = H- ]t}ﬁ.

Quart of water = 2} lbs., or 2 pints, or | gallon.

Ouart (Winchester) = about 2 of above quarts (used in laboratories).

Ouart loaf = 2 Ibs.

Quartern of bread = 4 Ibs. 51 ozs.once legal according to the Bread Assize.

Quartern = 4 |bs., according to custom.

Quartern of flour = 3} 1bs.

Pint =} a quart, or 1} lbs., or 20 fluid ozs.

Pint (Scotch) =} a gallon or 3 lbs. See below.
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1 sack of floury = 1 “sack” of bread.

Or 35 bushels 3 or 6 bushels ia
. 20 pecks . » 24 pecks "

« 20 s5tone i w24 stone "

w40 gallons o | » 48 gallons 4

8o quarterns or pottles |, .. 96 quarterns or pottles

.. 160 quarts or half-qtns.  , .. 192 quarts or half-qins. ,

. 280 lbs. - I ., 384 lbs. (relatively) .

A sack of fruit, vegetables, or coal = 3 bushels (Chaldron = 12 sacks).
4 wheat . ; . =4 bushels.
i Hour : 2 . =5 bushels.
- bread ; ¢ . =06 bushels.
s bran : : . =06 bushels.
A large sack (or a poke) of bran =8 bushels.

Cental = 100 lbs,

Quarter = 2 sacks.

Quarter of wheat =8 bushels or 480 lbs. (Imperial).

Quarter ,, .. =496 lbs. off stands at Mark Lane, or 450 lbs. when
sold "o arrive.”  See below.

Quarter of bran = 16 bushels. Ouarter of malt= 336 1bs.

Stone of bread = 16 Ibs, or 8 hall-quarterns.

Stone of flour=14

" .
Barrel ,, ,, =196 lbs., therefore 10 barrels = 7 sacks.

Sack ,, ., =usually 5 bushels of 56 lbs., sometimes 4 bushels.
Pack ,, ,, =240 lbs. (Liverpool).

Bag .. ., =140 Ibs (usually gross weight).

Area of round pipe = diameter x diameter x.7854, therefore 2-inch pipe
equals four times the capacity of a 1-inch.

Circumference of round tub = diameter x 3.1416.

To convert barrels into sacks multiply by 10 and divide by 7.

To convert grams to ounces avoirdupois multiply by 20 and divide by
507.
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To convert kilograms to pounds multiply by 1000 and divide by 454.
To convert litres to gallons multiply by 22 and divide by 100.

To convert litres to pints multiply by 88 and divide by so.

To convert millimetres to inches multiply by 10 and divide by 254.
To convert metres to yards multiply by 70 and divide by 64.

When referring above to the pint as adopted in Scotland we have given
it as 5 Ibs., or four times the amount of the pint understood in most parts of
the kingdom, and we have always understood that and that enly to be
correct. It appears, however, according to considerable correspondence on
the point, to be a somewhat elastic term, such as a quarter of wheat, be-
cause some Scotchmen in writing us concerning their bread refer to their
pint as being 4 lbs.; another says 5 pints equal 20 Ibs., which, of course, is
the same thing ; another says he thinks his pint is 4 1bs. 4 ozs.; and another
says he found his pint 4 Ibs. 6 ozs. This pint is in general use in Scotland,
and is referred to there in exactly the same way as a pint would be in
England, namely, without any qualifying prefix. The Winchester quart is
about the same as a Scotch pint, and, although used extensively in labora-
tories throughout the kingdom, is not adopted even in Winchester for
ceneral use,

A quarter of wheat is even more elastic, and must often be mystifying to
the baker who closely follows markets ; and it is usually in the wheat quota-
tions that he will find information and warning as to what to be prepared for
in lour. He will see the same grade or brand of wheat quoted under its
name at widely different prices on the same day ; this is not due to differences
in closeness of quotation, as one may be equal value to the other. This
15 due to the difference in the weight of the quarter, according to the position,
whether “on spot " or *to arrive,” and is understood between buyer and
seller.  There are variations in details, according to the country whence the
wheat comes. Then, aguin, the Government returns L‘l!l]l‘;l,_,‘l"ﬂi]'l_!_{ the pri{'_-r_::i
of English wheat are made up per Imperial quarter of 480 Ibs., but the wheat
was probably sold by its ** natural ” weight, which may in cases vary to the
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extent of nearly 1o Ibs. per bushel or 8o lbs. per quarter. A Winchester
bushel, by which curiously we have seen American crop returns made, is
about double an Imperial bushel. A gallon of water varies in weight,
according to temperature; at 5 degs. . more than given above it will
weigh go grains less. A “pail” is a measure often spoken of by the
baker, and even in letters of details to the author, and may mean any-
thing ; an ordinary 28-Ib. lard pail will, however, hold about 3 gallons of
water.

Deprees Cemiprade.

1575 Pyrometrical heating effect of air-dried wood (20 per cent. water).
kiln-dried wood (10 per cent. water).

1675 5 "

1750, . . kiln-dried wood (without water).
1675. " " gases from wood charcoal.

1750. e = gases from coke.

1850. " = oases from coal.

1750. i 5 best air-dried turf (25 per cent. water).
2000. . A best kiln-dried turf (without water).
1800. e i air-dried fibrous lignite (brown coal).
2025. - i kiln-dried fibrous lignite.

2200, v i sand coal (5 per cent. water),

2350. S i anthracite (5 per cent. water).

2450. . o air-dried black charcoal,

2200, i ¥ air-dried red charcoal.

2350. iE b best air-dried peat charcoal.

2350. = s wood coke (10 per cent. water).
2400. ” e best coke (5 per cent. water).

24 50. . . best coke (no water).

1g10. i % alcohol burned in air.

2455, . s carbon burned in air.

4521, et i alcohol burned in oxygen.

HO0O. = i carbons in electric arc lamps.

0373 (17803 I.).. % carbon burned in oxygen.



THERMOMETRICAL SCALES.
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GLUTAX  The Most Successful

of Bread Jmprovers.

The merits of GLUTAX have been speedily recognised by many
of the ];Jl';{t'h‘i bakers throughout the country, many of whom, h:u-ing
previously been inundated by so-called Bread Improvers, now leok upon

it as an essential ingredient.

What GLUTAX will do :

GLUTAX produces a more regular dough and is invaluable where
machinery is employed in manufacture, owing to the readiness with which

the dough leaves the machine, thereby saving a vast amount of time and
labour.

Where GLUTAX is used, a lesser quantity of dusting is required,
and this item alone greatly compensates for the cost incurred.

Where GLUTAX is employed a more regular and consistent loaf

is obtained.

The most salient feature of GLUTAX is that it gives to the
resultant bread :—

A WHITENESS OF COLOUR NOT OBTAINED BY ANY OTHER IMPROVER.

Every user of GLUTAX without exception will give testimony on this
point. The pile, bloom and flavour of the bread made with GLUTAX

is far superior to that which does not contain 1t.

GLUTAX being a very rich yeast food, greatly invigorates the
action of the yeast, thus preducing a loaf of greater volume.

No “roping" can possibly take place where GLUTAX is used.

SAMPLES AND FURTHER PARTICULARS ON APFLICATION.

BAKER & C0. (Manchester), LTD.,

45, Duiton St., Cheetham, MANCHESTER.

Telegrams; “ Essences, Manchester.” Telephone: City 3404.
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NORTH SHORE MILL

COMPANY, LTD.
Established 1857.

No Cups or Medals given or required to
sell our brand.

Offices an d Mills ;

BOUNDARY ST., LIVERPOOL.
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A PROVED SUCCESS!

R

COMPLETELY AUTOMATIC
BREAD-MAKING PLANT

IS IN DAILY OPERATION IN THE LARGEST
BAKERIES IN THIS COUNTRY AND ABROAD

PERFECT WORK. GREAT SAVING OF LABOUR.

i / o o e ——— |--.-. " A o e i s T

n CTNE
ot - g

I: - o A

WRITE FOR PARTICULARS.

JOSEPH BAKER & SONS, L™

ENGINEERS,

WILLESDEN JUNCTION, LONDON, N.W.
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HINERY, Oy
N\Ao UTENSILS. EN 5

THE BEST
MACHINES FOR

THE

BEST BREAD.

Baker-Callow Patent 2-Cylinder
Dough Dividing Machine,

Baker’s Automatic Blending and
Sifting Machine (showing position
fixed over Kneading Machine.)

Mo
< ﬂﬂg ot® Uip
W '-:"'Guh < To E'Quq L
< -
PeRFE Rt A5,
ot s

Patent Automatic
Continuous
Travelling Oven.

Steam and Hot Air
Ovens Built in

smgie pns echer Giving absolutely uniform
baking. and an enormous
saving of labour.

Form,

with fixed or

Write for particulars
stating ouiput required.

Drawplate Soles.

Row of twelve Baker's Patent Steam Pipe Drawplate Ovens.

We supply every Machine and Utensil for the
Bakehouse and Shop.

ILLUSTRATED CATALOGUE SENT POST FREE.

JOSEPH BAKER & SONS, L™

ENGINEERS,

WILLESDEN JUNCTION, LONDON, N.W.




(and also tables) 271-314

i African

i American . : ; .311-14
5 Armenian . - - 257
i3 Australian . ; 2 . 311-14
o Bedfordshire ; 272
,, Berkshire . g . 206-7
o Brown Bread 307-8
" Buckinghamshire s 2% 1
i Cambridgeshire . : S ama
= Canadian . : . 265, 311-14
= Cheshire . = . S Wi
- China . - . - . 256
ol Cornwall : - 274-6 |
= Cumberland : : s ann
- Derbyshire . : ; 274
% Devonshire . : . 274-6
L Dorset - - - 276-7
e Durham . . : =zl

Dutch : . g :

. 311-14, 255

261 |
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\ Methods—-continued

328
PAGE |
Lactic Acid A : : : 100, 111
Lapland Bread . 256 |
[.eaven Bread. See Methods
Lime in Bread-making 68
Litre { 2 : . ! e aire
[.oaf Dividers. See Dividers 263
MAacHINERY 12
Malt 4 : : : 15
Malt Extract. See Diastase 15
. Manufacture of . 16
. Varieties of : : ! : 17
,» Actionof, on Uncelatinised Starch 20
,» Composition of . : . 21
w  When to use . : / . 20,22
,»  Quantity to use. : : - 180
., @ Potatoes : . . . 23
Maize : : : s : ; 101
Manipulation. See Shape and Tables
Maltose . : 133
Measures, Metric System . 315
Methods of Bread-making.  Sce Fer-
mentation
Methods of Bread-making . 228-270

FAGE

Essex i . 277-8
French : 260, 313
German . : . ]
Gibraltar . : : 312
Gloucester . . d . 2789
Guernsey . : 311
Hampshire . 259-281
Herefordshire . - . 2789
Hertfordshire | . 281-2
Home-made Bread . 266

(and tables) 292
Hungarian . 259
Huntingdonshire : . 272
Indian 4 261
[rish . : ' : 303-5
Isle of Wight . 279-281
Isle of Man . 287-9
Kentish ; : . 282-3
Kimberley. Sce Africa
Lancashire . : : . 287-9
Lapland . 256
Leaven Bread 250, 260, 313
Leicestershire 283-4
Lincolnshire : : . 28
London . 285-6
Middlesex . 285-6
Milk Bread . 30Q-11
New South Wales. See

Australia

New Zealand . : .311-14
Norfolk 3 - 2 289-290
Northamptonshire 5 290
Northumberland . o, 20l
Nottinghamshire . 283-4
Ontario.  See Canadian
Oxfordshire : : SR
Queensland.  See Australia
Rutland . 5 . 200
Scottish . - . 299-303
Somersetshire . + . . 291-2
Shropshire . }
: : 292-3
Staffordshire : .
Suffolk : ’ . 289-290
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LIMITED,
Having
Branches and Agencies
throughout the United Kingdom, are
in the best position to supply all the requirements
—— of the —

BAKER AND CONFECTIONER.

Agents
for the celebrated

“D.C.L.”’ Bakehouse Joinery.
ows Shop Fronts & Shop Fittings.
YEAST Show (lass.

We supply

— -

and
e D-C-L-” WEDDING CAKE ORNAMENTS, .
SUGAR ALMONDS, AND CHEMICALS.
MALT o

EXTRACT | = uo s wp EETOLY Tyt mar | poereee # ERGELLO” S,

The best and foremost ESSENCES AND ESSENTIAL OILS.

of their kind. JAMS, PEELS, AND PRESERVES.
s - GLACE CHERRIES AND FLOWERS.
ClaE FRUIT AND CHEMICALS.

Send at once to any of the addresses below for full set of our Trade Catalogues.
Every order placed with us by the Baker and Confectioner means a save both of money and time.

We pay Carriage on—orders £2 orders—We pay Carriage on

Telegrams : -l—l"l-e'L:-hr'-rn' Mos. -
MANCHESTER MILLER STREET ([tegistered Office) : ; b e 1207 & 1208 City.
BRISTOL TEMPLE STREET .. .. .. " . “Yeast™ .. 3120, 3121, 3129
LOMDOM-—Sheppy Place, The Minories, E, ; : “ Yeast ™ 4125 Ceniral
LEEDS  Wellington Street " Kite ™" o 97y
NEWCASTLE-ON-TYNE Corporation Streel * Risk*" e 527
SHEFFIELD —Nursery Streel T s ; “ Balloon " : 1993
DUBLIN - Eusiace Streef ... ; B : : “Fermenl ™" i 2051
EﬂRK—-H:ylur Sireet . -

IRMINGHAM—28, Soho Hill W

PLYMOUTH ~Drake Sireel i o :I‘Ihds“n"h

And at 19 Depots and T4 Brnncht;-lhruu;-h-ﬁul the United Kingdom.
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OVENS & MACHINERY

FOR THE ECONOMICAL & EFFICIENT

PRODUCTION OF BREAD & BISCUITS

e e e, T
lq.’-'\"hf-"-:-"_h e

o ¥ T e = o i 0
. --s ’ —M =" — 1 i -.l.-r'. T "'" oL
Telegrams : ¥ :.:r"\-% ;s = Loy _. g - e - Telephone ;
“ BAKERY, e 1438
EDINBURGH.” GBI B GENTRAL.

DAVID THOMSON, Ltd.

iIncorporating WILLIAM COOK & SONS, Lid.)

Office & Works: SLATEFORD ROAD, EDINBURGH.

—-—— -

Do you require

A thoroughly reliable Oven, an economical Hot-Plate,
an up-tﬂ-date Kneader, a Dough—Di\r’ider (par excellence),
Biscuit Brake, Cutting and Stamping Machines, Sifting

and Blending Plant, Racks, Pans, Wires, or anything for
the Bakery ?

We can supply you.
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Methods—contrnuned

= Surrey . L
= Sussex . :
o Swedish . ]
= Tasmania . :
& Vienna Bread .
s Warwickshire
- Welsh
2 Westmoreland
i Wholemeal Bread
o Wiltshire . -
= Worcestershire .
= Yorkshire
Milk Bread . :
Motors, Electric : 2
Moisture . , : :

Moulding . .

NoTCHING : :

OrFrraND Dough.

Over-ripe (see also Sourness)

Ovens ; . g x
PiLE in Bread . .
Potatoes . A

PAGE

See Straight Dough

. . 03

i : 26

| Slipping of Belts

' Streaks in Loaves

3 Against Malt Extract . . 23 |
,»  Composition of, and Cost . 27

" Dried Extract of
Points when judging Bread
Proving y -
Processes of Bread-making.

27

81

150, 169-171
See Systems

Scaling.
Scotch Bread

Self-raising Flour
Shape of Loaves
Size of Loaves .

Sifting

Soda.

Solanine

Sourness (see also Flavour)
Specific Heat of Flour

Sponge Stirrers

Sponges (see also Systems)

Steam

Staleness .

Sticky Dough
Storage,

Straight Dough (see also Systems)

Succinic Acid

Sugar, Manufacture of

o Use of

Swedish Bread .
System of Bread-making

See Dividers

See Chemicals

See Age

[

.

531

PAGE

. 205

209-303, 234
(also illustrations and tables and

¥

®

+

following) 238

. BT, 03
141-156
97, 148
188, 202
. 200

28
10G-115
2973, etc,

201
238
176-180
. 104
160

: Ol
o | urge

29
30, 237

(and also tables) z71-314

TaprLes of Methods (information on
every practical point found here) 271-314

Taints in Flour.
Tank, Attemperating
Texture of Bread
Thermometrical Scales

Iichtness .
Tin Bread
Toughness
Troughs

| UTeENsILS .

Quick Method, Emergency e T
RIPENESS . 4 . : . 150
Ropy Bread . . . 115-120
Runny Dough . : - 159 |
Rye . : ; ; ; : 254
Savricvric Acid . : 70

Salt : ;

Scalded Flour. See Flour

4o (and tables) 271-314 |

' 32, 189 |

VeExTILATION of Bakeries

Vienna Bread
Volume

79

202

B3

v HRE
163

147, 287
; 163
o BT

[+
~1

212, 221

3009-11
. 906-99
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THE STANDARD WORK ON BREAD-MAKING.

ALBION OVENS

The Standard for Perfection in Baking.

The Best that Money can buy. | . -
e ROBERTS R compy S
MAMCHESTER

DRAWPLATE,
VIENNA,
PEEL,
PORTABLE,
CABINET,

OVENS,

r .1.
;: ‘["_-h_ulnu
ol

f ':‘.E‘ﬁﬂ:ﬁrﬁﬁﬁr' o= “H| CrromERTs & comeamy,
3 ,. o H ol B F o 5

i o y
(@) J E

MACHINERY AND EVERY REQUISITE.

Send for Particulars—

C. E. ROBERTS & Co., Engineers & Bakery Experts,

62, MARKET STREET, MANCHESTER.
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PAGE | PAGE

Warter to Sack . . : 163, 183 | Yeast—continued
Weights and Measures . : . .315-9 »  Distillers’ A : : 46, 235
Welsh Bread (see also illustrations w  DBrewers' < i . 5 50
and tables) . \ U R .  Patent . : : : : 51
Wholemeal Bread . 138, 175, 252-4, 307-8 » Testingof . : ; . 53, 54
» Dessicated . : 2 : 55
YEAST . q2- 5 ine 5
i . . : - . 42-61 w  Softening of . : z 3 55

»  Budding of . : J : 42 . DBest Heat for. z : Z 56
»  Manufacture of . : S A v Quantity per Sack . . . 57
» Starch in ; : : - 49 | Yield of Bread per Sack . : 181-g11

N.B.—The 45 pages of tables at end of book and the illustrations convey very much
more information on almost every practical point than can be conveniently indexed,

“ All about GateauXx and
Dessert Cake’ o

PRICE 13/- POST FREE

PRICE 13/- POST FREE
(UK.

(U

By H. G. HARRIS and 5. P. BORELLA,

O T e S

Bome idea of the thoronghness with which Messra. Hanris and BoRenna have dealt with their subject may

ﬂ’] 1% ;;:;tln;ml from the fact that thers are over 500 illnstrations in the book.  Abont 400 are half-tone illustrations
—that iz, illustrations prepar d from actual photographs, The work has extended over three years. It weans
that the authors, in addition to proving the recipes and de-eriptions, bave had to design and make aboat 4040
cakes, each of dli'h remt design 3 the |rl1hll-h"H in their own stndio, hove hind o phe tog rl|Jh the 400 ecakes and
re«draw from rough shetehes the romaininmg 100 illnstra tions,

The 400 recipes and designs cov rall the Lypes which a Confectioner is ever likely to require. Section I. deals
1] with types of Genoese.  Section IL eovers Gateans, which can be profitably wmode aml sold for 1/~ Obwviously,
this is the most important secion of the worl, as it appeals to the average Confectioner.  Section ITL deals with
rather more ambitions bypes, to be sold for 1f-, 178, and 26, aud then follows a lenz zihy series of Fancy Dessert

Cakes, &e, The book eontains over H00 pages

MACLAREN & SONS, Ltd., 37-8, Shoe Lane, London, E.C.




334 THE BOOK OF BREAD.

RICHMOND & GHANDLER,

MANCHESTER.

LIMITED,

Manufacturers of “ HODGKINSON'S"” PATENT

BREAD-KNEADING MACHINERY

SPECIAL PRIZE MEDAL

Awarded for Bread-Wocading Machine, Imternational Health ﬁ,‘l.'.i'uha!;rm_ FLondon.

PRICES.
No. I, to mix 14 lbs, .. 5 2 6
No. K, for Hand, to mix 30 Ihs. m o0 0
No. K, for Power, to mix 30 Ibs, nun o
No. 2, to mix 60 Ibs, __ 4 5 0
ho. KA, to mix Half-sack 20 0 O
No. 3, for Hand, to mix | sack 25 10 O
No. 3, for Power, to mix | sack 31 00
No. 4, for Power, to mix 2 sacks 69 0 0O

PULLEYS EXTRA.

Extract from the British Baker, Confectioner and Purveyor, in their report
on t|lu new London Bakery of Messrs. OFFEN & MOORE, Limited.
= ' We now come across an established favourite — the * Hodgkinzson
Kneader and HI-!E:I" for Biscuit Doughs and large Cake Mixings. In this
machinge the mixing arms and kneaders work in U|1].II:J‘-IIL directions, and from
their peculiar '~||1p-. and motien in working, catch the dough at a different

point at each revolution.  The manager informs us that he also uses the
Machine for wa: shing butter, &c.”
R. & C. are also Manufacturers of Cha“ Culters, Corn{Crushers, andiall kinds ol Food-Preparing Mi chinery
for Horses and] Cattle. Catalogue free on lple:atmn

GOLD MEDAL, PARIS, 1900.

SAFETY FEEDER CHAFF CUTTERS

To comply with the new Act of Parliament.

GREAT COMPETITION at the Royal Agricultural Society of England's
Birmingham Show, June, 1898,

Sixleen different Appliances were tested at the trials.

The Judges awarded the PRIZE of £10 to Richmond &

Chandler (Limited), for their ** Multiplex " Patent Safety

Feeder. Since improved, and numerous other Prizes have
been awarded,

RICHMOND & CHANDLER'S CHAFF CUTTERS

Have taken the Frize of the Royal Agricultural Society of England at every Com-
petition since 1854,

MANUFACTURERS of ROYAL FIRST PRIZE & EXHIBITION MEDAL
Chaff Culters, Corn Crushers, Pulpers and Slicers, Horae Gears,
Steaming Apparatus, Kneading Machines, 0il Cake
Breakers, Chafl Sifters and Cleaners.

new  CLIMAX ™ Pyten: Salety CHAFF CUTTERS.
—_— SPRNHE FoR LIST T8 —/8—

RICHMOND & CHANDLER, Ltd, MANCHESTER.
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DANIELS’ UP-TO-DATE MIXER.

Has MANY IMPROVEMENTS over any other.

liz main poinfs are :—

. It is Rustless.
. The Grid is easily taken out.

3. The Door will not fly off, and is more I
quickly fixed than any other.

. Nothing could be better than the Dough
it makes in a few minutes.

. The lightest running machine of all.

. Will save its cost in a few months.

Write for all Particulars re—

: Lot HAND OR POWER MIXERS,
Ninstention of 1§ Sack Doubls: Oaarediblashins. BAKEHOUSE FITTINGS AND TOOLS.

JOHN B. DANIELS, 33, Dale End, BIRMINGHAM

CONFECTIONERS'
COMPANION WORK —— OVENS ——

TO THE Sizes of Ovens. |

“BOOK OF BREAD” inCHEs

Wide High Back |{§E
IS THE M= 20% 20
ié %9 2 2 24 2 24
24 2 30 > 24
Book of Cakes™ ||
3030 X 24
By 30 % 24 % 30

T. PERCY LEWIS and H. G. BROMLEY. 30 % 30 % 30

36 % 36 % 30
_— 36 % 36 % 36

The Finest Book on Cakes Ever Son tor Pic
Produced. =

------ I ,:.If"!".r-:';.,:.',r. S'.':::r.'..:l.ll|-.n,}.-.!:..-.-.| pr, Lars anal bearer i I
e D B
MACLAREN & SONS, LTD., 37-8 Shoe Lane, =
o THE YEW TREE IRONWORKS CO., LTD.

HOLLINWOOD, Nr. MANCHESTER.
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THE
ké B. B."
TRADE
LIBRARY.

All ol the undermentlonsd Books sre
pohlishedal THE BRITISH BAEER Ol s,
37 and 3=, 8hoe Lane, B0 8tock kKopt
in Bouth Africa by MAcADAME, LT

, Loop Strect, Cape Town ; 45, Kerk
Sireet, Johanneaburg

In Canada by THE FLETOHER MANMT.
FACTURING €0, LTD., #10-% Yooge
sireet, Torouto.

In America by THE BAEERS HELPER
Co., 215, Dearboon Street, Chicago.

in Awpsiralia and New Zealand by
Ov. Beeey & Co., Adelaide, Sypduey,
Brisbane, Perth, Christchorch, Auck-
land ; and the " AUSTRALIAN BAKER,"
744, Pitt Stroet, Sydoey.

ALL ABOUT BISCUITS. By H. G. HARRIS and 8. P. BORELLA.

What are commeonly called * Iactory blasunitsa™ are not included In this work, which comprises Faney, Dessert, Wine and other and
aheaper 1_GIII.|.'I. of :l;lm"llﬁi such as can be § mlll:-_'ll:l ¢ made and sold by nearly all bhakers and confectionors, 'l'hl."l'l:-'l'.lrk .:-p1|1.‘.1.ins nearly U0 recipes
and 120 illusirations, and i3 arranged in sections, Price 7/10, post frec (UK.

ALL ABOUT GATEAUX AND DESSERT CAKES. By H. G. Harws and 8. P, BoRELLA.

The 400 Pecioes and designs cover all the types which a Con’eclioner 13 ever likely to pecnire. 8o E h ty [ G 1,
Section IL. cowers Gateanx which can be profitably made and sold for 1/, Secr fon ]||_I.1{a|; “illi':ll;:l,:erl'::?"i.ﬂ Jl'“l?,'ifr;,.::it: LH‘W‘:%“ ,f.l]::rf:-,
' 1), 1%, and 2/6, and then follows a lengihy series of Fancy Dessert Cakes, &c. The book conta ns over Mo pagen, Price 13/-, l'"-'hlt free (UK. ).

ALL ABOUT ICES, JELLIES, CREAMS, AND CONSERVES. By H. G. Harris and 5. P. BORELLA.
The ol owing subjects are dealt with :(—MACHINERY, UTENSILS Axp METHODR  Sectlon T.—Waler Iees. Granitos, 60 Hecipen
Sectlon IL—Cream loes, 48 Recipes.  Soction LIL—Dessert lees, Tee Pud lings, Soaiies, 46 Recipes. IV —Jellies, 51 Recipes, V.—Creams,
88 Rigipes, YI.—Jams and Conserves, Fruit Pasies, 1 Hecipss ; Fraits, Botiled in Water for Tarts, 16 Recipes; Fruits, Preserved, for
Ices, T Hacipes: Preserved Fruit., Wet and Dry, 23 Reapes | Compotes, 48 Recipes, YI11.—Wine Cups and Froiv Beverages, 23 Becpes. It
comprises abo t 900 pages and over 500 recipea, Priw 7/10, post (e (UK.

ALL ABOUT PASTRIES. By H. G. HARRIS and 5. P. BukELLA.

This new standard work is writien by acknowledged experts, and every recipe siven has been successfully used by them, and with
moderate akill can be used by others. It covers a b anch of the 1:-astr_'.'-.-:_u|h:'u arl which i not well catered for i exisU ng technical | ooks,
and therefore fills o want. Every recipe is clearly expressed amd the goods are correctly named—a matter of some imp rtance intiess days of

i faulty nomenclature. [E contalns pearly 330 recipes and 70 illustratione, and is areanged in sections. Price T/10, pest iree (UK.

BAHERY RULES, for hanging on Wall of Bakehouse. Price 1/-, post free.
BOOHK OF BREAD, THE. By Owexs sSiMmmoxs, F.C.5 (OWEN Axp OwEex), 2nd Edition.

The ilusteations in * The Book of Bread ™ are on an onparalleled scale.  Lithography, colour process work, sctual phobsgrapds, and
photographic process illustrations, have been enaployed in order that vo'ume, ool iir, and textore of the varlons breads illostrated mighit be
clearly indicated. In addit‘on to hall-tome il'ustrations in the text, there are 22 separate prates representing Lypes of loaves—w..ole amd
sectional —two heautiial bromide pho ograp 8 of Champion Loaves are included. The phedographs snd lithweraphic reproductions are mount.
on art paper. A Speclal Circular will be sent free vn apolication, Ordinary Edition 16/-, post pabld, Edition de Luxe, £1 11%. &d., post
free. United States, 85 T8 . Aos ralia and New Zealand, 22/6 ; other countries, 20/.

1 BOOK OF CAHKES, THE. By Messrs. T. PERCY LEWIS and A. G, BRoMLEY.

The finest book on Cakes sver prodoced, There are 45 Coloared Plates, ilhstra nearly 450 de:igns and cakes, prepared from the
actual cakes represented. A special circular will Be senb on applicarion.  Ordinary Edition, 18/, puek paid ; Editien de Luxe, £1 1185, 6d.,
post free, United States, 8575 Australin and New Zealnwd, 2208 ; other Countrics, 20/-

BOOK-KEEPING FOR SMALL TRADERS. By J. AvLvLizon.

A sure, simple and safe system for everyone. decond Edlitkon, post free, 208
BRITISH BAKER'S GUIDE TO BOOHK-KEEPING, THE. By W. Hevcock Rirris,
The -impleat awd best methods clearly explainedl, Price 1/9, post [ree.

BRITISH BAKER'S SELECTED RECIPES, THE.

A collecbion of practical and up-to-date recipes compiled from the writings of leading authorities.

Tlustrated. Frice 28, post [ree.
ERITISH EAKER SOUVENIR, THE.

This remarkable ook was published in commemorat oa of the coming of mge of “THE BriTisH Bages.” Without questlon, It is
the finest number over published of any Trade Journal in any country, 1t containg 128 pp. of specially written artic-les by experte. Ic is
boand In an artitic cover, and B guite & work of art. rice 1/« post free.
CAKE DECORATION. By E. ScHULBE. 2Znd Edition.

Thir most compl te and elaborate work on the decoration of cakes, containing beautiful phobtographic roproductiors of cake tops,
slides, and ornaments. Price 5 &, post free,
CAKES AND HOW TO MAHKRE THEM. By Frkp T. Vixe (“ Compion-Dene.™)

o Fully illustrated. Frice 3/9. post free. 2nd Edition mow ready,
CATERING BY CONFECTIONERS. By T. Percy Lewis

A eomplete guide to Catering for Wedding Breakfasts, Luncheon Dinner, Shootipg, Cricket, Garden, Boativg, and oller Faibies,
rrice 39, post free,

CHEAP BISCUITS AND CAHKES FOR FACTORY AND BAKEHOUSE. By J. WHITE

g 150 recipes for cheap biscuits and cakes suitalle for wholesals mel retall bakers, Price 22, post free,
HINTS ON MODERN CAHE-MAHKING. By G. D. Lyxx.

Containg working recipes, fau'ts and flaws in cakes, otc. Frice 3,9, poat frue.
PRINCIPLES OF BREAD-MAHING, THE. By WiLLiam Jaco, F.C5, FLC

Adopted as a primsr by many cirllezea. Cleth covers | poat free, 2/3,
SUITAELE GOODS FOR HOT PLATES. Ey H. Gmipnss,

I'he most complate work on Mufios, Crampe 8, Scones, and otlher Hot-Flate Goods, ‘rige poat free, 1/8.
VIENNA AND OTHER FANCY BREADS. DIy H. Gringix,

Giving full instructions for the manulacture of all Vicona and Foncy Breuds Price 3/9 post free.

OTHER TRADE WORKS KEPT IN STOCH.
The above prices, unless otherwise stated, are for the United Hingdom only.

-
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