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DETERMINATION OF COLOR VALUES.'
By George A. Kerr.

As the Chairman of this Committee understands it, the end to
be attained and most desired by the investigation of the color
values of tanning materials, is the evolution of a method where-
by the color quality and color volume or density can be posi-
tively determined and the results expressed in terms of measure-
ment, or numbers which admit of comparison.

Upon taking up the subject on these lines, the difficulty of find-
ing a starting point which might reasonably be expected to lead
to some definite results was at once experienced. The preva-
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lent skiver method is undoubtedly unsatisfactory, if compara-
tive results and the qualitative and quantitative determination of
color are desired. It is true, the skiver has its value in the
hands of the individual in many ways about the tanner’s labora-
tory, but as a comparative test it is of little value.

Assuming that everyone interested in this subject has expe-
rienced the difficulties of striking a uniform color on a hide, either
in tanning or in dyeing it after it is tanned, it is obvious that
the same difficulties will be met in tanning small pieces of sheep
or calf skin. The variation in texture and thickness of the
skin are sufficiently great to preclude all prospect of two or more
laboratories obtaining comparative results on a given sample of
tanning material. Even were it possible for everyone to identi-
cally prepare the skin for tanning, and then tan it under absolute
conditions, this objection is sufficient to condemn its use as a
standard method of determining color. However, if further ob-
jections are necessary, they are not wanting, and fceling assured
of the futility of going further with skiver tests, nothing was
done in this direction.

The use of hide powder has been suggested, and also the use
of mordanted or unmordanted textiles. Like the skiver, they are
useful in various ways, but leave final results to the imagination,
for, granting the methods of their employment are- susceptible
of refinement until any number of operators can produce com-
parative tests, they fail to convey the knowledge of how much
better or worse one sample tested is than another, or indicate
the variation in the component color elements, which causes
the difference in the color produced.

Some work has been done this year in the direction of making
dye tests upon cotton cloth by Mr. H. C. Reed, and the writer,
which indicates that it is possible to obtain much more uniform
and concordant dye-tests in this way than by the skiver method.
Sufficient work has not been done at this time, however, to
recommend the adoption of cotton cloth for the skiver, but if
we are compelled to be satisfied with dye tests as a means of
estimating color values, it apparently possesses the advantages
of being readily obtainable, of uniform texture and quality, and
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obviates the necessity of special preparation previous to use. It
also yields greater distinction in tones than the skiver.

Next to the skiver method, the use of the Lovibond tintometer
appears to be the most common method employed for measuring
color, and at first glance, it appeals to the leather chemist as a
probable solution of this problem. Finding no record of any
comparative work in this direction, it was decided to make the
attempt, and accordingly samples and instructions were sent to
the members of the committee having tintometers at their dis-
posal.

The samples of tanning material were analyzed previous to
being sent out, and the analysis marked on the label, so that
uniform solutions would be employed by everyone participating
in the work. The other directions were simple and offered no
opportunity for misunderstanding; therefore, there was every
reason to believe the results would throw some light upon the
value of this instrument.

Three members of the committee sent in reports, and T regret
to say they were nothing short of bewildering in their varia-
tions, a comparative interpretation being well-nigh impossible.
Considering the standard of ability represented by the person-
nel of the committee sending in reports, I am rather dubious
regarding the value of the tintometer as the basis of a universal
method.

Three series of tests were asked for. 'The first consisted of
determining the color components of two solutions of the same
tanning materials of different tannin contents, determinations be-
ing made under the ordinary laboratory conditions as to illumina-
tion. For the second series, the same solutions were used, arti-
ficial light instead of daylight being employed, and the instru-
ment screened to avoid the influence of external light, reflected
or direct. Notwithstanding the lack of concordance and com-
parative value of these results, they make clear scveral condi-
tions which must be observed in the use of the Lovibond tintom-
eter, before either concordance or uniformity can be expected.
It is important that the illumination of the cell containing the
material examined and the glass slides employed to match the
color be under control. The light should be invariably neutral
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(white), of a constant intensity, and the reflector free from ex-
ternal influences such as reflection from colored walls, buildings,
or objects in the room where the test is conducted. In short, the
work should be conducted in a dark room, with dead black walls
and ceiling, and no other light than that used for the illumina-
tion of the apparatus should be admitted, while the test is being
made.

Quite as important is the standardization of the solution to be
examined. The color determination of a tanning material can
only be of value when its relation to the tanning contents is es-
tablished ; therefore it is necessary to ascertain, with the utmost
accuracy possible, such contents. Just how much of an obstacle
this feature will prove, cannot well be estimated until it becomes
possible for a number of operators to obtain comparative re-
sults on identical solutions.

Noting the great variations in the results of the tests made,
it occurred to the writer, that some of the trouble might be a-
scribed to the difference in individual sensitiveness to color tones,
or to color-blindness in a certain degree, but upon looking into
the matter he finds that less than five per cent. of male adults ex-
amined are unable to distinguish even very fine distinctions in
shades of color. If this is true, it would seem that by standard-
izing all the conditions governing tintometer tests, including the
instruments used, there should be some possibility of making
them both concordant and comparative.

Assuming that the tintometer could be made to yield satisfac-
tory results, it only furnishes a partial solution of the color ques-
tion, and although we may ascertain the numbers representing
the color components of a solution of tanning material, we still
fail to get any measurement of the color density, the difference
in color components not being indicative of the depth of shade
produced upon leather.

With the idea of ascertaining whether or not color density
could be measured, the writer considered the use of the photo-
meter for this purpose, and after quite a series of experiments,
finds that with a specially designed photometer, the volume of
light transmitted by a tannin solution can be accurately measured
against a standard, and expressed in terms which admit of in-



DETERMINATION OF COLOR VALUES 5

telligent interpretation. It would be premature to describe this
instrument now, as much remains to be done in the way of per-
fecting its application to this work, but it is hoped that it may
eventually be developed so that both color quality and color
density can be determined with the same instrument at the same
time.

In conclusion, I would recommend that inasmuch as it has
taken all the time available this year to get the consideration
of this question fairly started, that the present committee be
allowed to stand another year.

DISCUSSION

Mr. WiLson: I think Kerr’s method of measuring color, and also the
tintometer method, are very instructive both to the chemist and the ex-
tract man, but it is hard to induce the tanner that it is any good to him.
He wants something he can feel. The sheepskin is always their guide.
We all know it is not the real, true color of the extract. I tried the
other method for awhile, and they didn’t want that. ‘They wanted to
feel it, and maybe taste it.

Mr. Kerr: I grant the skiver has its value. I use them and will
probably continue to use them. The point I want to make is this: If
the tanner does prefer one grade of extract over another we will never
convince him of it or any one else. He sees whether he is getting a
good article or a poor article, but the man who is producing it does
not stand a show. It is absolutely meaningless to him. Now if 2 tanner
buys a consignment of extract and you have a tintometer and make a
measurement of it and it is specified there by figures and numbers,
don’t you see, and every shipment that comes in is examined by his
chemist and the numbers compared,—he knows he is getting a standard
grade all the time. The colors of skivers may vary, but if his instru-
ments are accurate or as nearly so as may be. then it protects both
him and the man who is supplying him the goods, because you know,
or at least I know in my own experience. every once in a while a
tanner will send us two pieces of skiver and say, “Here is what you
have been shipping us. Here is a skiver from the chemist. Your
color is off” As a matter of fact the color is not off. I tell him it is
not off; that my eyesight is better than his skiver. T live with my
extract day in and day out and if it changes I know it The result
is 1 pay absolutely no attention to variations in skivers. I wouldn’t
allow a man 15 cents on a tank car of extract if the skivers differed,
unless the differences in color were caused by contamination. That is
a different matter.

Mz, Arsop: T use a grain split of cow hide, which T think is better
than a skiver. It gives more uniform tests.
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Mr. Kerr: You get probably a more uniform texture.

Mr. ALsop: I use a grain split.

Mr. Kerr: From a cow hide? How heavy is it?

Mr. ALsop: Just a little heavier than a skiver.

Mr. Kerr: 1 had occasion to examine a good many tests of that kind
made on calfskin some time ago and of course the colors ranged from
good to bad.

Mr. ArLsop: Calfskins act very differently from the cow hide split. I
have tried them out very thoroughly. They vary worse than sh.epskins.

Mr. Kerr: In this case what attracted my attuntion was not the
variation in the texture of the hide but in the preparation of the skin.
Some of them had been thoroughly de-limed and cleaned. and other skivers
I examined you could take your knife and cut them and they showed
chocolate colored, which is indicative, of course, of the beam work on
the skin.

Mr. SmarrL: I have been using the same thing Alsop speaks of.
namely, grain split from the cow hide, ever since I started making
skiver tests, and I find them wvery distinctly satisfactory. It is much
the best of anything I have been able to get hold of in the way of color
value determination.

Mr. Kerr: How is the grain prepared after you get the grain split?

Mr. SmaLL: I get it split in the lime stage and work it out thorough-
ly—work it in the borophenol solution. Of course immediatelv before
using it it is washed in running water until there is no odor of phenol left
in it, and then it is used.

Mr. WiLsoNn: How long does it take to tan them, Mr. Small?

MRr. SmaLL: I usually take three days to finish mine up. Of course
you can set your color in a smaller time. If you want to put it in a
churn and rotate it you can make your color test as quickly as you can
in a skiver. I think there is a little information gained relative to the
tanning values of the extract by giving a little more time in the liquor
and letting it tan out so that you really get a piece of leather out of it.
My splits are apt to run rather heavier than I should judge Alsop’s do,
from what he says.

Mr. Norris: In preserving your grain splits do you put in a salt
solution?

Mr. SmarL: No; they go into this borophenol solution. That is
the only chemical they meet all the way through. The skin, as I say
is taken from the lime and split. Then this grain split that I get is
put into a borophenol solution and that serves as a bait—removes the
lime. The split then is taken and soaked and scudded and then cut up
and the pieces of the size for my color tests are then put into a fresh
borophenol solution and they stay in there, and they will keep as long
as you want them to. I have kept them for a year or two and as far as
1 could see they appeared no different at the end of the year. The only
treatment they need after that is simply to take them and wash the
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borophenol solution out by soaking them in water, changing your water
frequently, squeezing them and putting them back in again, until the
borophenol is all washed out; and the best test I have found for that is
your nose. The phenol of course has a very strong odor.

Mr. Norris: In the tanning process do you use a shake method or
lay away in trays?

Mr. Smarn: I start out with one containing about 14 per cent tannin
and let the colors strike from that fairly well. Then strengthen up to
Y4, then 1 per cent; then top off with 5 per cent, figuring on the actual
tanning content of the material I am testing—on the barkometer test.
I usually take a matter of three days for the tanning prccess.” That is,
the method I actually follow is to take the skin and wash it and soak
it over night in water. then slick it out and oil half of it and leave
the other half un-oiled. I then take it out and dry it, the idea being
to get the two shades. You do get a difference in shade from your oiled
skin and the skin that is not oiled, and I prefer to do that in order to
get both color values.

Mr. Carr: Do you dry them in the dark?

Mr. SmaLL: Yes; well, not an absolutely dark room, but I put it
in a closet; no direct sunlight comes in,—nothing but diffused light
through the cracks.

Mz Norris: Do you find much difference between that method you
follow and the shake method; that is, tanning in a short time?
Do you find any marked differences in shade?

Mr. SmaLL: I have made no comparative tests. I see no reason why
the shake method would not work perfectly well; the only reason I do
not use it is that I have not a shaking apparatus that adapts itself com-
fortably to that style of work.

Mr. Norris: The only objection I see is the length of time.

Mr. Smarn: That of course is true of commercial work. For my
purpose I can tell at the end of an hour or two after the skin has
been in the tanning solution whether it is sufficiently bad so that it needs
to be condemned, and if that is not the case, why it is nothing more
than merely—there is no hurry about it from my point of view. But
I see no reason why if one is in a hurry the thing cannot be hurried
up by carrying your process through in a shaker. Of course it is going
to take a longer time with a thicker piece of pelt than it is with a thin
piece. You cannot get away from that, and it will require more care
both in soaking and the drying and all the rest; so that for rapidity
the method has not very much in its favor. But for accuracy, for
comparative results, I would vastly prefer it to anything I have been
able to work out or anything I have seen in the way of color tests on
skivers of any sort in any other laboratory.

Mr. Carr: Is it necessary to be very careful to get out that last
s per cent liquor?
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Mr. SmaLL: Yes; but by soaking over night it leaves it very uniform.

Mr. Smarn: What is your experience, Mr. Alsop, with regard to
the grain split. Can't you detect differences comparatively small in
different shipments from the same source and separate shipments from
different sources. It seems to me that I can.

Mr. Arsor: Yes, and I think that with a grain split from a cow
hide you can work pretty nearly as quick as you can with a skiver.

MRr. SmaLL: Any suggestions that any of you have to offer with
regard to the work of the Committee on the Determination of the Color
Value of Tanning Materials would be very much in order now, and I
should be pleased to hear from any of you who have any sugges-
tions to offer.

MRr. Carr: Probably there is a great deal to favor in the argu-
ment that the color should be shown on the pelt if possible, and I
would suggest that both Mr. Small and Mr. Alsop writz out accurate
detailed descriptions of their methods and have the Committee handle
them, and that in their work, instead of trying to dcterminc the color
of any particular extract, they make various—even grotesque—mix-
tures in order to determine whether there is a fine line between the
different values. That is to say. make various proportionate mixtures
of hemlock, quebracho, chestnut, oak—and let the series of colors of the
skivers show whether any difference can be shown in that respect.
There would be then mixed a large variety of color qualities as well
as color densities. It seemed to me too that in regard to your par-
ticular method it might be well to trace out whether tanning directly
from the borophenol solution will have any bearing on the result. If
any bearing, what relation that bearing has to any degree or percen-
tage of borophenol still remaining, and by rather a labcrious line of
comparison determine whether there is any possibility of pelt show-
ing fine lines of distinction both in color density and quality of color.
Practically all of us have becn accustomed to putting the color upon pelt
in some form, either on the grain split from the cow hide or sheepskin.
and lately the idea of staining textiles. It seems to me the first effort
should be made, so far as the effort to reconcile the desires of the
extract manufacturer and the tanner is concerned, toward the pelt. I
would not consider it at all desirable to abandon photometric methods.
because they appear to have the potentiality of a great development, but
the pelt it seems to me should be for the time being the thing to strike at

Mr. SMALL: Speaking personally, I would say that I think it is never
going to be satisfactory to the tanner to have any method of color
determination which is mathematically expressed. 1 think he is al-
ways going to want some visual interpretation for his guidance. There-
fore I do not believe that any photometric method or tintometer method
by itself will be satisfactory. I do think that a method of color compari-
son on the lines of the photometer or tintometer or a combination of
the two, has its place, and that our Committee should work along
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both those lines, first with the idea of securing the best method of set-
ting the color on some material—pelt or wool or whatever it may be—
whatever substance can be found that will take the color and give a
visual presentation of it to the user; and secondly. some sort of instru-
ment for arriving at a mathematical expression of the color value.

FORESTRY.'
By H. S. Graves.

At the time of the first settlement of the United States there
was a forest unexcelled anywhere in the world. It stretched
in an unbroken mass from the Atlantic Ocean to the prairies.
It covered a large portion of the Rocky Mountains, and there
was a broad band of forest on the Pacific Coast. Our original
forests were remarkable not only for their vast extent but also
for the great number of valuable species constituting them. The
richness of our forest flora is due in part to the fact that the
country includes several climatic zones and in part also to the
fact that the climate and physiography have favored the devel-
opment and continuance of tree life. And so it happened that
many genera of trees are found in America which were ex-
terminated in Europe in glacial periods. For example, cypress,
magnolia, catalpa, red gum, hemlock, cedar, walnut, and red-
wood. Another characteristic of our original forest was the
enormous yield in valuable material. The greater part of the
country is comprised within the temperate zone which, coupled
with excellent moisture conditions, favors rapid growth and
large development of trees. The original forest contained trees
of great age and enormous size. Nature working through cen-
turies had provided a vast storehouse of timber, full grown
and ready for use when required, It is on this supply that
the American people have been drawing for four centuries, and
it has constituted a source of great wealth and has been an
important element in the internal development of the country.
When the country was first settled the effort was to clear the
land for agriculture. With the increase of population there
naturally arose a demand for forest products and the timber
was cut for use rather than merely destroyed. The first lum-

! Address delivered at 1908 Boston Convention.
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bering for use naturally took only the choicest trees in the
forest. Timber was so plentiful that the ordinary grades had
no value. The selection of a tree here and there had little effect
on the forest. In fact, the cutting was beneficial, for it removed
and utilized the mature trees, and the openings which were
made induced new growth, thereby increasing the increment of
the forest. As the demand for timber increased for export
and for local consumption and as the supply of the best grades
of timber became more remote, the forest near the settlements
was cut over a second time, and this process went on until the
modern systems of lumbering were introduced, which made very
heavy inroads into the forest and in some cases removed every
tree. It was soon after the lumbering for use began that the
forest fires became a common occurrence and these increased in
number and severity, burning over the majority of lumbered
lands and usually enormous areas which had not been cut,
and destroying millions of dollars worth of timber. It has
been only within the last few years that such fires have to
any degree been checked. It is a fact that with forest de-
struction by lumbering and fire there follows also enormous
destruction by insects.

Hitherto the only idea in the minds of the American people
has been to utilize the great store of timber which they had
received as a heritage. The Government and States disposed
of their lands as rapidly as possible to private owners and for
private exploitation.  Private owners in handling their forest
lands had no other idea than to cut the accumulated stock
without any regard whatever for future growth. While a few
far-sighted lumbermen in Maine and a few other sections be-
gan 30 to 40 years ago to restrict their cuttings to only the old-
est timber and reserve the intermediate and young growth,
and while a few individuals planted trees and practiced fores-
try in a small way, it is only within a decade that there has been
any considerable conception of the management of timberlands
on a large scale with a view of perpetuating the forest growth.

There never was a nation so lavish in its use of wood and
timber. This is due in part to the wonderful growth of the
country and the requirements for lumber for new buildings,
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cars and other construction work. The great Jevelopment of
the transportation systems of the country have brought to mar-
ket comparatively cheap material, and the people have acquired
the habit of extravagance in its use. Figures of annual con-
sumption are so great as to be meaningless to mast persons. We
are using now for lumber alone 40,000,000,000 feet beard meas-
ure per year. That figure is so great that to anyone who is nat
handling lumber on' a large scale it means comparatively little.
Some of you may be familiar with the best forests of spruce
in the White Mountains, or with the long leaf pine of the
South. Imagine the best of this cut clear in one place; there
would be required 4,000,000 acres to meet the annual require-
ments of this country. But that would be lumber alone, and
would not include shingles, which would require 200,000 acres
more. It does not include the railroad ties, of which we use
100,000,000 a year. There would have to be added also the
timber used in cooperage, for mine props, for lath, for veneer,
for paper, and for poles and for chemical by-products. We
use 3,000,000 poles a year, and for paper pulp not less than
3,000,000 cords; and these figures do not include the wood used
for fuel, which has been variously estimated from 50 to 100
million cords a year.

There has been a wonderful development of the lumber indus-
try in recent years. American ingenuity has devised mechan-
ical methods of extracting logs from the forest with great
rapidity. The value of manufactured lumber has risen much
more rapidly than the value of the forests. In consequence
there has been a tremendous rush to purchase land before the
owners should appreciate its full value, and the purchasers
have then seemed to be in a tremendous hurry to cut the forest
and realize on their investment. The story of the development
of the lumber markets of the country, and the distribution of the
different timbers in the trade, would be an interesting story
by itself. With tremendous capital at their command, and mod-
ern methods of logging, the lumbermen have made such great
inroads into the forest that many sections are already practically
exhausted. It is stimulating to go into a modern sawmill and
see the marvelous rapidity with which great logs are manufac-
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tured into lumber. In some of our mills from 500 to 800 trees
are sawed into lumber in a single day, and these are trees which
required from two to three hundred years for growth.

Yet with all this enormous amount of timbér used by the
people the situation would not be serious were it not for the
waste in accomplishing the lumbering, and the loss through fires
and insects. In the old days the lumbermen felt little responsi-
bility in the matter of fires. In many cases it mattered little
whether a county or a township were burned over as long as
the owner’s own property was not affected. It was the spirit
that in the matter of destruction of forests there was no in-
dividual responsibility, and that spirit exists in many parts of
the country today. In any new country there is a feverish
haste to develop the natural resources, but the development of
a country in the American sense has not been true develop-
ment. It has been the exploitation of the country without re-
gard to the future rather than the development in a construc-
tive sense. At the foundation of forestry is the conception of
use, but it is not the old American idea, which has been rather to
use up. We have in many parts of the United States tragic
examples of the development of the country. Right at our doors
southern New Jersey represents a country which was developed.
Perhaps some of you know that country. Many parts of Penn-
sylvania have been developed. Perhaps you know the con-
dition of Pennsylvania. The forest regions of the Lake States
have been developed, and the industry which developed them
was lumbering. The forests which constituted the greatest nat-
ural resource have been largely used up, and the luinbermen who
got their wealth and who developed the country, have now gone
South and West, leaving the country in many cases desolate and
barren. A small part of the timber was actually utilized, a large
part wasted, and the land devastated by fire. Today millions of
acres of desolate waste bear witness to the American spirit of
development. It is safe to say—and I can say it from my own
observation—that, except in a few places in the north in the
damp country, in certain locations in the high mountains where
it is damp, it is very difficult to find five hundred acres together
which does not show the effect of fire, where the forest has not
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been tremendously injured by fire, and where the present con-
dition of the forest does not show the effects of past fires.

Even when lumbering is not accompanied by fire and insects, the
deterioration of the forest is very great. The best irdividuals are
taken out and the crooked and defective trees are left, which the
lumbermen do not want. Usually there are left the poorer species to seed
up the ground. The soil is often exposed, trees blown over, and at the
best the production is very much lowered. But usually there is a cer-
tain amount of fire which kills the small timber and seedlings, although
it might not affect the old trees. The Government has estimated the
average annual increment at about twenty per cent of what it might
be. This is probably nearly correct so far as growth in solid cubic
feet is concerned. The growth of valuable material is, I believe, not
over 10 to 15 per cent of what it might be.

One of the most serious effects of destructive lumbering followed by
fires has been the disturbance of river flow and the erosion of the soil.
Forest destruction has already caused a damage of many million dollars
by silting up navigable rivers and reservoirs, by causing an increase
of spring floods and a deficiency of water in the summer, by deposits
of debris on agricultural land, by the drying up of the sources of
water used for irrigation and for domestic purposes, etc. The value
of forests as a protection of water is no longer regarded in this country
as a theoretical matter, but the effect of forest destruction on water supply
may be measured in dollars and cents and in the aggregate is so large
as to constitute one of the principal causes of the present demand in
this country for forestry.

You have undoubtedly seen the statement that our virgin supply of
timber will be exhausted in about twenty-five years. This statemeat
has been frequently misinterpreted, as meaning that there will be an
actual timber famine in twenty-five years. Of course there will not be.
It means that our virgin forests will have been largely cut over in twenty-
five years. The estimate is made in this way. As nearly as can be
determined, the total amount of standing timber in the United States
approximates 1,400 billion feet of merchantable timber. Not allowing
for annual growth, and assuming the present consumption as 60 billion
feet, the supply would be used in less than twenty-five years.  Most
statisticians assume about 100,000,000000 feet as the aunual consump-
tion, including cord wood, so that it is difficult to see now the supplies
can hold out longer than 30 years at the present rate of consumption.
You will notice that I have not made any estimate for annual growth
of timber, but inasmuch as this estimate concerns our virgin supplies,—
trees which are usually from one hundred to three hundred years of
age,—and whose growth is probably equalled, if not exceeded, by the
loss through decay—we cannot consider very much growth in connection
with these old trees. The statement about the timber famine in 25 years
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means this: That the class of timber which we are using now will be very
largely exhausted in that time. We are using trees for lumber—construc-
tion lumber—which for the most part are 150 and more years of age.
In 25 years we are going to have very little of that timber left. We
are going to use smaller timber; we are going to use trees from 75 to
100 years old; and in some cases trees 40 to 80 years old. In other
words, our virgin supplies will have been largely exhausted and we
will be using what is now called “second growth,” which in many
cases is considered to have almost no value.

There is going to be a change in the lumber business, and there
will be a gradual adjustment to these new conditions. That adjust-
ment, of course, is not going to occur without some embarrassment to
some people. But I am sanguine enough to believe that the American
people will wake up to the necessity for forestry pretty soon, so that
we may count on a very much increased growth and increment of our
forests.

Referring to special trades, perhaps the paper trade is one which is
being embarrassed by the scarcity of timber as much as any other, par-
ticularly that portion which handles the spruce and poplar of the north.
Stumpage is constantly going up. Paper companies in many cases are
holding very carefully the lands which have already teen cut over,
even those which have been cleared. They are even buying second
growth poplar and spruce lands with a view to future growth. Some
of the big paper companies are already beginning to practice forestry,
and it is becoming more and more clear to them that it is not a question
of whether they can afford to practice forestry. but whether they can
afford mot to practice forestry.

Thae tanning industry has its problem of forestry—the problem of
securing raw material. It is my understanding that about two-thirds
of the bark used in the tanning industry comes from hemlock. In 1900
it was cstimated that the stumpage of hemlock was about one hundred
billion feet, while our annual consumption now for lumber and all
purposes is 3% billion feet. This refers to our eastern hemlock. The
exhaustion of hemlock in the near future is, therefore, a problem for
the tanners. It is probable that the estimate made in 1900 was pretty
conservative. ‘This will include only the large holdings. There are
many small bodies of hemlock which would not be included in this
estimate and which probably would not be of any interest to tanners.
because from such scattered sources it probably would not be profitable
to gather the bark. Unfortunately the hemlock is an exceedingly slow
growing tree, although it could bec made to grow very much more rap-
idly than in the virgin forest.

Chestnut oak is located chiefly in the southern mountains. In some
sections the accessible timber has been very largely cut. I understand
in some instances red oak and yellow oak are being utilized to eke out
the supply where the chestnut oak has been exhausted. Our chestnut
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has a very wide distribution and there are still very large quantities
left, but the original timber is being cut rapidly at a rate of something
like 400 million feet a year. The chestnut oak is an exceedingly slow
growing tree. It does not grow rapidly anywhere, but its common occur-
rence is on dry, rocky ridges and slopes where the conditions are un-
favorable to rapid growth of any tree. I happen to own myself some
forest lands in Pennsylvania, where the chief timber is chestnut and
chestnut oak. During the past summer I made a study of the
growth of these trees. On an average it takes 80 ycars to produce a
chestnut oak tree 8 inchs in diameter 45 feet high. Chestnut grows
very much more rapidly. Some of you may feel that this problem does
not concern you ‘very closely. for the use of extracts is increasing very
rapidly, and such materials as quebracho are being ‘mported for this
purpose, and in the Tropics are many other kinds of wood, like man-
grove, and the various acacias which yield satisfactory products. Never-
theless everyone must appreciate that it is important to have a domestic
supply of bark and extract wood.

Such in general is the problem of American forestry. Like any other
problem affecting the general welfare it must be worked out largely
through the Federal and State Governments. Trees grow very slowly, as
illustrated by the chestnut oak. and forestry as an investment, leaving
aside the speculative features, yields at the best a small interest. For-
estry requires essentially a permanence of ownership. It is obvious
that th¢ average American proprietor will not under the present condi-
tions adopt measures of forestry for the benefit of future generations.
The first step in the introduction of forestry in any country is public
legislation. Such legislation must provide for a certain emount of pub-
lic forests maintained in the interests of the public welfare, both fiom
the standpoint of their indirect benefits and their products. The next
step is the actual introduction of forest management on the lands. How
far have we progressed in these matters in this country?

We have accomplished a great deal in that public interest has been
aroused. The attention of the whole country has been called to the
need of forestry. We have reached the point where the public is
demanding that something be done to prevent the waste which is now
going on. and to inaugurate a constructive policy of forestry. While
the loss has been deplorable, it is probable that nothing has happened
to benefit the forest movement so much as the recent destructive fires
which were so extensive and numerous that the smoke from them
reached most of the people of the United States. A further important
step has also been accomplished, namely, the introduction of a clearly
defined federal forest policy. Already 170,000,000 acres of public land have
been set aside as national forests, and a conservative policy has been
established for the protection and development of these forests in the
best interests of the public in the long run. And already the frame-
work of an organization for the carrying out of this work has been



16 +  LEATHER CHEMISTS ASSOCIATION

constructed.  This forest policy, if properly developed. will lead to
the solution of the problem of forestry in our great West. Its in-
fluence, although it is of only recent origin, is far reaching and already
touches an immense number of industries. In parts of the West today
many industries are immediately dependent on the way in which the
national forests are handled, and the more intelligent of those in the
direction of these industries recognize that they themsclves will be in
the long run benefitted by the new method of forestry in contrast to
the old. The forest policy of the Government was the forerunner
of a policy of much wider scope. The application of the principles
which underlie forestry are the same as those at the basis of the con-
servation of all our national resources, and the movement for the con-
servation of our waters, of agricultural interests, minerals, and so on.
follows directly and is intimately dcpendent on the conservation of
forests. We believe that a great deal has been accomplished in public
forestry, but even in national matters the beginning has only just
begun. The policy has been established, but the work of carrying out
that policy. the work of organizing the forests, thc work of operating
and developing them, remains yet to be done.

If this work is done properly, substantial appropriations must be allowed
by Congress. We arc now spending each year only about seven mills
per acre for this development work on our national forests. In Prus-
sia, although the expensive work of organization has been entirely finish-
ed, there is spent each year about $2.00 per acre, and there is a gross
return of about $4.00 per acre. As I say, for protecting from fire, for
building roads, telephone lines and all work of organization. we are
spending but seven mills per acre.

Mr. Kerr: For cach acre protected?

Proressor GrRAVEs: For the whole thing—170 million acres. And in
Prussia they spend $2.00 per acre and get back $4.00. making a clear
profit of $2.00. They have only 7,000,000 acres, yet they make a clear
profit each year of $14,000.000.

Mr. Kerr: How about taxcs and interests?

ProressorR GRAVES: The $2.00 is net. While our western forests are
mostly in high mountains and will never be as productive as those in
Prussia, at the same time the income will be large, so that it will not be
altogether outgo for our Government. In fact the income of the na-
tional forest already nearly covers the amount spent.

Our federal forests are all situated in the West. The bulk of the
forests from which we draw our supply here and the bulk of the
most productive forests in the country are in the East. I would ex-
cept, of course. certain forests on the Pacific Slope, which are in a
class by themselves. Our problem, therefore, concerns about 400,000 000
acres of property owned by private individuals, most of whom are not
practicing forestry, and the majority of whom probably will not do so. If the
Government wishes to control any of this land it must purchase it.



FORESTRY 17

In my judgment this is exactly what the Government ought to do in the
case of certain tracts of land which lie on the borders between dif-
ferent states, and the protection and development of which concern
the several states in common. The principal problem in the East,
however, must be worked out by the individual states, in the majority
of which there must ultimately be public land owned and operated by
the state. These lands will be held as public reserves for the supply
of a certain amount of timber and for the protection of rivers. Thcy
will serve also as object lessons to private owners of how land may
profitably be handled under forestry methods. Already a beginning has
been made in Connecticut, Massachusetts, New York, Pennsylvania,
New Jersey, Maryland, Michigan, Wisconsin, Minnesota and California;
and within a year or two probably half a dozen other states will have
definitely inaugurated this policy.

State legislation is requircd, however, to assist the private owner to
practice forestry. As long as his property is in danger cf being burned,
and if he is unreasonably taxed, the private owner will not practice
forestry, but he will cut his timber and take out its value for invest-
ment in some surer security. Legislation has already been introduced
in several states. looking to fire protection, but the laws have not
been put into practice. Probably a few lessons such as we have re-
cently had will do more than anything else to bring about a reform in
this direction. Some forest lands are taxed unreasonably, and it is
clear that on a very long investment, as in growing timber, large
taxes will entirely eat up profits.

Tariff reform is oftcn advocated as a forest measure. It may be very
desirable for many reasons to reduce or do away with taxes on Canadian
timber, but this would help forestry only in a small and temporary
way. It may help our forests a little to destroy the Cznadian forests
first, but there is no permanent remedy possible until forestry is intro-
duced both in the United States and into Canada. Tt is a great deal
bigger question than the tariff.

Public legislation is required both for our public lands and for pri-
vate forestry, but the real solution of the problem lies in the actual man-
agement of the forcsts themselves. Our forests must be protected, utiliz-
ed and reproduced without waste, and without loss of production. The
broken down and ruined forests must be built up, and all this work
depends upon the men who have it in charge, in other words, upon the
introduction of scientific methods of treating the forests.

I believe that there is a great deal in thel present forestry movement
of immediate value to those interested in the tanning industry. In
the first place we are, endeavoring to secure through federal purchase a
very large area in the Southern Appalachian Mountains to constitute a
National Forest. The purpose of this forest will be not only to pro-
tect and conserve the water power, generated in the mountains, but
also to produce wood and timber for the use of the people.  This
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region includes the principal supply of chestnut oak and chestnut of
the country and it is also a natural region for the growth of hem-
lock. Our National Forests in the West contain a large quantity of
western hemlock., of value to the tanner. The forest reserves of the
State. of New York and those being established in Pennsylvania will
serve exactly the same purpose. I have no doubt that in the near
future we can secure State reserves in other hemlock and oak regions,
such as Virginia and West Virginia, and Maryland, in sections outside
of the area included in the Federal reserve. Here again there will be
a production of timber guaranteed by the State, which cannot be accom-
plished through private enterprise.

There are many problems connected with the production of timber
for these and other purposes, which have to be worked out by the foresters,
but whose results affect users of the forest products. Some of these
concern methods of production. Others concern the conditions under
which the best products can be secured. I do not feel satisfied that
sufficient investigations have been made in this country, regarding the
age at which the best material for the tanning products can be se-
cured. In Europe the tan bark oak is managed on a short rotation of
sprouts. The trees are cut every fifteen to twenty years. the highest
percentage of tannin being secured at that age. Such studies as have
becn made of hemlock in this regard are not conclusive, for they were
based on trees of different diameter rather than on trees of different
age. You know you may have a 10 inch trce that is 200 years old and a
2 foot tree that is 200 years old. There are not any satisfactory in-
vestigations of any of these points, so far as I know, and when it comes
to a question of production in the future many of these questions
will have to be worked out.

1 think that the foresters may justly claim your support, both in
the legislation which we are endeavoring to secure in the different States
and in Congress, and also in the scientific investigations concerning tha
production of material used in the arts. We are developing at Yale
in connection with our Forest School and the Scientific School, a strong
department in forest products. We are working out many of these
problems, partly in the laboratory and partly in the field. Doctor Deane,
a member of this Association, has charge of the laboratcry work. In
the Forest School with which I am connected our work has more to
do with the practical problems in the field, and we hope in the long
run to be able to develop there a department which will be not only
useful in developing young men to do the practical work of forestry,
but also which will be useful to various trades throughout the country.

There are a number of points which I might have touched upon in
this discourse. One was suggested this evening by your President,
and that is the disease which has recently attacked our chestnut trees.
1t is often called an insect trouble. It is a parasitic fungus disease which
lives on the trce and is sapping its vitality. ‘This disease has appeared
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most seriously in the State of New York, near New York City and
up the Hudson, and in many cases it has taken pretty nearly every
tree in its path. It has reached Southern New York, in Orange and
Sullivan counties and has been reported also in Connecticut and Penn-
sylvania. The scientists who have worked on it are very pessimistic
about it. Some think that our chestnut is going to be wiped out just as
a certain peach disease at one time killed all the peaches in certain
districts. So this chestnut disease may wipe out the chestnut unless some
unforeseen circumstance happens. I can only say about that myself that
we do not know any way to stop it. If everybody were able to go
out and make a scientific investigation and cut down evcry tree that
was diseased before the fructification of the fungus and the scattering
of the spores, which are blown great distances, we might be able to
stop it. But that is not practical. I can only say this, however, that
I do not know of any parasitic disease that has ever wiped out a
forast species. I do not know of any which has ever done any more
than local damage. While we cannot see any way to stop this chestnut
disease, and we do not see any reason why it should not do an enor-
mous amount of damage, at the samc time I do not bclieve that our
chestnut will be wiped out. We are hopeful that some seasonal
changes may check it. I have some land myself, which I bought be-
cause there was chestnut on it, and I am just as much interested in
this in a personal way as a great many others; and T am going to
hold onto my land and not cut my trees down until I find the disease
actually working in them. T should be very glad indeed if there
would be any discussion about these matters, and would be glad to
answer any questions.

DISCUSSION.

Mr. SMmaLn: I am sure that we are all deeply indebted to Professor
Graves for coming here and giving us this most interesting talk, and
as he said, I think he will appreciate it if there is some discussion of
his most interesting paper, and questions asked with regard to any
points that may interest any one of us. It will seem too bad that we
cannot learn all that is possible from him now that we have him here.

ProreEssorR GrAVEs: The fires. as of course you know, have been
very bad this year. The probabilities are that the damage may be
somewhere between 50 and 100 million dollars. Most of the fires
have burned on cut-over lands. Most of the fires in Michigan, Wis-
consin, and Minnesota I understand have been on cut over lands.
The Government has large holdings and have had very little damage
from fire until this year, and their damage will be very, very small
compared with the rest of the country. They had one severe fire
in Oregon in the DeChutes district which burned a good many million
feet of timber, but that is the only disastrous fire they have had,
although their forests are very much undermanned.
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Mr. SMmaLL: The same is true, is it not, of Canada, to a large extent?

Proressor Graves: The Canadian forests have not been organized
at all, hardly. They own the land—they have done better than we have—
but they have a small organization.

Mr. Skippy: What is considered the greatcst cause of these forest
fires?

ProreEssor Graves: Railroads, wherever there are railroads. I saw
a map the other day of the forest fircs this year in the Adirondacks,—
just strips along the lines of railroads, and half a dozen splotches of
fires in other places away from the railroad.

Mr. Skippy: Is that the greates{ cause?

ProreEssorR Graves: The greatest cause. Every locality has its own
causes. In the far West lightning sets a grcat many fires. Probably
the original fires were caused mostly by lightning. The Indians set
some, but it was mostly lightning. Forest fires are nothing new.
Among the California redwoods they find traces of fires sixteen hun-
dred years old, by counting the rings.

Mr. KErr: We have the railroad trouble with fires. However, we
have a good State law. The railroad is now liable for any damage.

Proressor GravEs: Does that work? We have those laws up here,

Mr. Kerr: I do not know how it will work. We haven't tried yet
to collect. It is not possible under present conditions for the private
individual to use forestry and protect his property,—land which 50 years
from now would be worth a certain sum would cost as much or more
to hold. We have had considcrable trouble this summer, in common
with other people with timber lands, with fire, and most of our trouble
has arisen from the small clearings. As you said, there are few peo-
ple who know what a million acres of land means. I am going to drop
considerably and say 25,000 acres. We have as many as 40 to 50 clear-
ings, comprising a few acres, and at this season and in the spring these
mountaineers will rake up the stuff and they will burmn it up. and
the wind will whip it up and into the woods it goes. So instead ot
having the danger of one railroad passing through our property we
have forty to fifty places to watch. We would have to have a staff
of 150 men if we ever hoped to keep fires out. The particular tract
I am talking about now in the last ten years has come down from a
lumber proposition to a railroad tie proposition on account of the forest
fires. Of course there is some lumbcr on it, but it would no longer
be considered a first class proposition. We are unable to control the fires.

Proressor Graves: If you started in with your 25,000 acres now to
organize a system of forestry on it, or fire protcction, you would of
course have to spend considerable money, and would have to develop it
gradually, becausc public sentiment comes very strongly into this ques-
tion, and in some sections you have to begin with that.
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Mer. Skmpy: Take a fire in a forest, when it gets started, is the
undergrowth that you will find in many forests more dangerous than
the trees themselves? Does that carry the flames?

Proressor Gravis: Anything inflammable carries the flames. If the
bush growth is grcen it will not, but if there are a lot of dry leaves
on it it burns through them. It carries it along pretty fast.

Mr Skmpy: The lighter stuff will take the flames quicker than the
heavier stuff will?

ProrEssoR GRAVEs: It is not the object of the forestry to clean out
growing undergrowth. It is chiefly the litter that carries the fire.

Mr. Kerr: The trouble is the fallen timber. Go into an area that
has been cleared, you know that the great percentage of wood in a
tree is lcft in the woods. What they carry away for lumber is an in-
significant part. It stays on the ground and becomes like match paper.
A fire will lie in it, and it is like a slow match. It will pick up a spark
and carry it 100 feet. You may throw water on it, stamp it out and
go away and come back in fifteen minutes and the fire is there. You
cannot tell where it is going to light. It will make jumps,—a puff of
wind will come and it will start 20 fires all around you.

ProFESSOR GRAVES: One thing that will be found in the south, if a
National Forest is established, is that public sentiment will be im-
proved. The whole public sentiment all through that section is chang-
ing regarding fires, and it is a very hopeful sign.

Mr. WiLsoNn: How much State land is there in Pennsylvania?

ProressorR GrRAVES: About eight hundred thousand acres. The last 1
heard was 9oo thousand acres.

Mr. Wrison: With regard to the reproduction of hemlock, does it
reproduce itself on poor land?

Proressor Graves: Not much. Hemlock requires moisture in the air,
and you will find it on the north slopes. You will find it on streams,
in gullies,—wherever there is a humid air, and you take on a barren
slope where it is all dry, it will not start until after the other growth
is started, and then it creeps in undcrneath.

Mr. WiLson: A few days ago I was going through a valley, I
presume five or six miles long, and the young hemlocks were coming
up, it looked by the million. They were coming up right out of old,
rotten logs and roots, not yet reaching the earth, but coming right up
out of the old logs, and out of the moss.

ProrEssorR Graves: In some places in the North woods I have seen
almost all of the hemlock growing in rows because it gcrminated on
rotten logs.

Mr. Kerr: I think there is a mistaken idea as to the amount of
hemlock in the South. I have heard a great deal about it but never
could find it. It grows, as you say, up in the narrow gorges and gullies
about 100 feet wide in a strip. So far as we could see, the prospect
of re-forestration of hemlock is pretty slim. In the first place, it grows
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too slim, and in the next place, the second growth, so far as we have
been able to determine, does not have the same bark growth that the
old trees have. The oldest hemlock tree we ever cut was 396 years
old. It was four feet, two inches in diameter, and if that tree had grown
up in Pennsylvania or Michigan or up here it would have nad bark
from 315 to 4 inches thick from inside to outside. As a matter of fact
that bark was not an inch and a quarter thick. So you see the age of
the tree has nothing to do with its tannin production at all, and the
standard production of bark in Pennsylvania some years ago—and I do
not suppose the fact has changed—was actually seventeen hundred and
fifty feet per acre, of bark. It was always estimated as two thousand
feet to the acre, but I took the trouble to measure up thousands
of acres under the log rule, and it figured up about 1,750. The
same thing in the south, in northeastern Tennessee, southwestern Vir-
ginia and North Carolina. The timber in that section takes 4,500 feet
to the acre. So you see that the same estimate of stumpage would not
mean the same thing down there as it would up here. The fact of the
matter is that to anyone who has made a study of the tanning ma-
terials of this country the future of hemlock need not be counted on at
all. This country will have to depend—is going to depend—for domes-
tic tanning material upon what is grown between the southern country
of Pennsylvania and the northern country of Georgia. That is where
we will have to depend for our tanning material unless something else
is introduced.

Proressor GRAVEs: Do you know anything about the westeen hemlock?

Mr Kerr: Oh yes, I know something about it.

Proressor GrAves: That has a larger percentage of tannin than ours?

MRr. Kerr: Yes; a much larger of percentage of tannin. I expect
that when the facilities of markeiing the tannin produced from that
timber, on this side of the Rocky Mountains are perfected it will go
the same way that Pennsylvania and Michigan have gone. Two weeks
ago I was talking to perhaps the largest pine dealers in the south. I
talked with them about re-forestrating; in fact I was walking through
the woods down there and the long leaf trees were coming up, and I said
to one of them, “You can’t leave it—the land is not worth fifty cents an
acre—you cannot let it grow.” They said, “You can have all you want;
it will be donated to you if you will sign a contract 10 pay the taxes.”
He said, “I wish I could get some one to take this land off our hands.”
That is their idea of rc-forestrating. They are the second gencration of
lumbermen who have gone through this very experience in Michigan.
They made millions up there and went into Mississippi, cleaning up
there, working night and day,—anything to get it cut and get away from
there and spend the money somewhere else.

Mr. Witson: Exactly the same thing in Pennsylvania.

Mr. Kerr: If anyone wants a farm in the Gulf States I will guar-
antee to get it for them if they will pay the taxes. They are giving
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the land away. Now, we have been studying the question of re-for-
estration in connection with our chestnut timber for the last 7 or 8
years. We have been watching it very closely. We find that while we
have not been able to get any definite figures as to interest, taxes, de-
preciation and what it would cost to protect against fire, we have been
going on the blind hope that nothing would happen. We are cutting on
the same land that we are endeavoring to re-forestrate. At the same
time we feel we cannot go on indefinitely without some assistance from
the Government. We have been in very close touch with the Bureau
in Washington for years and years and they have discoursed to us
and given us all kinds of jollies about what a fine thing it is. We
know that too, but they do not start right, unless they mean by this
popular agitation to arouse “the people to get after the legislation
through State or Federal laws, I don’t know which. The only way
they are ever going to succeed is to relieve the individual of the bur-
den of taxation.

Proressor Graves: That will have to be done through the legis-
lature.

MRr. Kerr: Chestnut timber for our purpose will reproduce itself to
make a profitable cut, and take it, all in all, I do not know but what
it is a good investmcmt, provided we have a reasonable assurance that in
twenty-five years there. will be something to cut. The constant recur-
rence of those fires that comes over the mountains every year kills any-
thing like chestnut that would grow.

Proressor GrAVEs: Chestnut is pretty sensitive to firee We have a
great deal of chestnut in Connecticut and we have made a great deal of
study of that.

Mr Kerr: I think the chestnut up here is more tender than ours.
You scald a young chestnut and it is done for. It does not have to
be burned even.—maybe charred, the outside of the bark, but the tree
does not necessarily have to be burned like an old tree where you can
burn half of it and it will keep on growing.

ProFessorR GrRAvEs: Of course in the old tree the cork in the bark
acts as a non-conductor.

Mr. Kerr: Perhaps you have often done it yourself—camped out
at night and built a firc alongside a big tree and burned a hole in
the tree and it would not kill it. But if you take a young sapling and
built the fire close enough to it it vaporizes the moisture—a young chest-
nut tree growing like that will contain in the neighborhood of 60 per
ccnt of water, and you heat that up, and as I say, it blisters the bark off.
You can go around afterwards and push the bark in with your thumb
against the sapling. It will kill the tree. That may not be the case
up here.

ProreEssor GrAves: I think they are just as sensitive, but we don't
have so many fires.
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Mr. Kerr: Our population is all right, but so far as putting a firc
out, it doesn’t care to do that.

Mr. M. L. GrirrIN: I am very much interested in what Professor
Graves said this evening. I think very often of the extravagance in
the wood business, with all that goes bctween the two ends. It seems
to me that the paper industry will, one of these days, make a great
deal of valuable material out of a lot of stuff which they ignorantly
waste now, and I would not wonder if that was more or leas true with
people who are making extract and burning up the wood afterwards.
What Professor Graves has said about the paper business and the re-
forestration is obvious. The large paper concerns are doing something
at re-forestrating some of the lands. The West Virginia Paper Com-
pany in Virginia are buying a large number of seedlings every year
and they havc told me recently that where they are cutting they are
getting very rapid growth from some of their lands in West Virginia.
And they must continue to do that. At the same time they are the
most extravagant consumers of wood, and the American pcople are
quite as extravagant in buying the Sunday papers which use up so
much wood. I wonder if there are other sources of available tanning
material besides those which have been mentioned this evening in any
quantity, including chestnut oak and hemlock.

Mr. Kerr: There is twice as much chestnut growing in this country
annually—this is some of our own estimating—it did not come from the
bureau—as would be enough to tan twice the number of hides that
are tanned in this country today, and that could all be preserved. It
won't—but even suppose half of the timber country today is destroyed,
there will still be enough chestnut wood to more than tan every
piece of leather that can be used.

Mr. GrirrIN: I wonder if there are not other sources of tanning
material that are cheaper than chestnut wood.

Mr. Kerr: It is pretty cheap.
MRr. GrirriN: Are these the only sources that are in sight?

Mr. Kerr: Unless the paper man can develop the waste sulphite
liquors. I am sure the paper business would be only too glad to try
it at any time you can show them.

Mr. GriFrIN: It is a question of pollution; not a question of making
money out of it. The paper pcople were driven out of the Potomac River
country on that account. It is a very serious matter for the paper
makers—the pollution of streams, and that is the only thing they care
about. There is a man in New York who has threatened to prosecute
every paper mill in northern New York. He will probably not do it.
The State of Tennessee has already gotten after one sulphite mill, and
they would be very glad to furnish the leather people all they want.
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ABSTRACTS.

The Economical Side of Tan Analysis. R. R. Gerder, 1908 [34], No.
819, p. 278.—This is a plea for rigid uniformity in the methods of commer-
cial analysis. So long as the use of more than one method is recognized,
the dealer is bound to rate his product by the method giving the best figures.

The Future Operations of the I. A. L. T. C. ALFRED SEYMOUR JONES.
Collegium, 1908, No. 330, pp. 398-9.—The author suggests (at the Brussels
meeting), now that tannin analysis has been sufficiently concentrated upon,
that various commissions be appointed to investigate other equally import-
ant problems and as a particular subject proposes a rational system of pres-
ervation, cure and disinfection of hides, skins, etc.

A New Grade of Gambier Extract. J. PARSSLER. Gerber Zeitung, 1908
[51], Nos. 272-4—Gambier ordinarily comes into commerce in two forms, a
pasty extract (block gambier) and a solid extract. The native source is
from the Malayan peninsula and islauds where the leaves and stems of the
plant are extracted in a very primitive fashion, giving a product of variable
composition often containing much refuse. In recent years an extract fac-
tory has been erected in Sumatra operating according to the most approved
modern methods, vacuum concentration, etc. The product is known as
Indragiri Gambier and has been lately examined in the Freiberg station
with the following results.

Average or- Impure

Indragiri dinary block. block.

Gambier Gambier Gambier
Filter Shake Filter Shake Filter Shake
Tans .c...... cees 42.4 30.2 39.0 27.0 39.8 27.7
Soluble non-tans 17.4 29.6 13.0 25.0 9.2 21.3
Insoluble ....... 3.4 ° 3.4 8.0 8.0 14.7 14.7

The differences by the shake and filter method are very pronounced in
gambier because the catechin there present is not taken up by hide during
shaking. The Indragiri gambier is seen by the analysis to be superior;
it is nearly free from insoluble material which is convenient for the direct
preparation of liquors. It is about 3 per cent. richer in tan than ordinary
gambier. The non-tans seem to be higher; perhaps the manufacture may
be modified to overcome this and increase the ratio of tans. The new ex-
tract behaves well in the preparation of concentrated solutions. The follow-
ing results were obtained in determining solubilities according to the
author’s method abstracted in the JOURNAL, 1908, (3], No. 11, p. 358.

Concentration 1 2 3 4
Specific gravity ......... 1.0075 1.018 1.038 1.056
Grade Baumé ........... I.1 2.6 5.4 7.8

F. S. F. S F. S F. 8.

Per cent. soluble tans.... 43.5 31.3 42.9 30.7 44.3 32.I 43.5 31.3
Per cent. tans utilized ...102.6 103.6 10I1.2 101.7 104.5 106.3 102.6 103.6

This shows no loss by separation of difficult soluble tans even at 8° B.
Even higher amounts were found in the liquors than in the analysis showing
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increased solubility. Trials in tanning calf-skin with the new extract gave
a clear uniform leather of brighter and purer color than with ordinary
gambier.

The Action of the Pseudo Bark-Beetle on Pine Bark. W. EITNER. Gerbe,r
1908 [34], No. 819, pp. 277.—This beetle (Stephanopachus substriatus Payk)
although related to the ordinary bark-beetle differs in its mode of life. The
eggs are laid in the interior of the bark, hatch out in the spring and the
larvae consume the entire interior bark. The author examined the borings
left by these. Microscopic inspection showed that the starch of the bark
had disappeared forming apparently the nutriment of the larvae. Analysis
showed that the tan stuffs had been excreted unchanged.

Original bark Borings
TANS. eeeeetceteeterstenistenssonnsanness 12.8 17.96
NOoN-tans. coeceeeeserevreetonenenncenn.s 14.9 10.92

The tan-stuffs were apparently unchanged in character after digestion by
the larvae for the amount of permanganate required for oxidation was found
to be the same. A practical experiment in tanning with a liquor made from
the borings showed a normal leather, bright in color, but stiffer than ordi-
nary pine leather showing a lean tannage explained by the absence of the
coloring tans. The liquors were not sour, even after addition of a ferment,
showing that the material nourishing the acid fermentation had been re-
moved.

The Study of Hide and Tanning. DRr. ABT. La Halle aux Cuirs, 1908
[52], Nos. 47-8, pp. 755, 772.—In this address the lecturer after an ex-
tended outline of the principles and operations of tannin deals with the
nature of leather itself. Compared with hide, leather haslost in resistance
according as the hide has taken up foreign substances. Alum tanned leather
has the greatest resistance, then chrome tanned leather and least of all vege-
table tanned leather. The leather from sulphited extracts is brittle which
has been mistakenly attributed to free sulphuric acid, but this is not found
by analysis. The lack of resistance is due to the supertannage. The study
of the operations preparatory to tanning is complicated, fermentation play-
ing an important part throughout the processes of soaking, depilation and
bating and is yet but little understood. Other fields of study are pointed
out, such as the plumping of hide, the fermentation of tans in liquors, the
chemistry of the chrome processes, the study of the fats used in tanning, etc.

School of the Tanner (continued ); Depilation. A. Scamipr. Le Cuir,
1908 [1], No. 13, pp. 5-7.—Arsenious sulphide (orpiment) is used like sul-
phide of soda to shorten the liming process with increase of rendement. It
is particularly used for small hides, goat, kid, lamb, calf, etc., but is too ex-
pensive for heavy leathers. Its principal advantage is in giving a soft grain.
Unlike sodium sulphide, arsenious sulphide is insoluble in water, and can-
not be used without lime as is sometimes done with the former. Authorities
are not fully agreed upon the chemistry of its action, but most hold that
calcium sulphydrate is the active body.

Depilation by Swealing.—The ancient manufacture of ‘‘cuir fort’ in
France is based upon this process ; as the consumption of this style of leather
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for military shoes is diminishing, the sweating process is also less employed.
The method has merits, notwithstanding the” errors [formerly made when
the hides were placed in a moist, luke-warm chamber. The result was a
loosening of the hair, but the hide was also in part gelatinized and damaged.
It appears that two fermentations take place in this process ; the first useful,
attacking the hair sheaths, producing NH, which has a solvent action ; the
second injurious, attacking the hide. Practice has shown that by operating
at a cool temperature rather than at 20 to 25°, the action may be regulated
and limited to the first phase. The advantage of this process when ration-
ally carried out, compared with lime or sulphides, is that the interior of the
hide is not attacked, giving superior rendement. It(is erroneous to com-
pare the white weights directly, by liming and sweating; the last will be
less but the deficiency in water is re-established in the tannage. The ad-
vantages of the sweating process are over-balanced however by the inferior
grain produced ; the surface is roughened and does not permit the finish-
ing required by fashion.

Frauds in Crude Hides. (Continued). A. ScHMIDT. Le Cuir, 1go8 [1], Nos.
Nos. 11, 12; pp. 17-88, 13-14.—The third method of control, determination
of the white weight, is much employed although not always rationally. It
is necessary that all operations preceding the weighing be made uniformly
for comparisons. The weighing may be made at various stages of the pro-
cesses after issuing from the limes, but the most certain method is to take
the weight after completing the hand work and when the hides have re-
absorbed their normal content of water. The greatest regularity is attained
by leaving them in water at a uniform temperature over night and draining
2 hours on the horse in the morning. The rendement should then be 78 per
cent. Fourteen kilos of glue stock per 100 kilos of raw fresh hide repre-
sents the loss by fleshing. Many factors affect the rendement in white
weight, variety of the animal, length of the hair, state of preservation of the
hide, manner used in skinning, manner of soaking and liming, temperature
of water, etc. According to Dr. Paessler, the weight of horns, hoof and tail
average g per cent. weight of crude hide. The rendement (white weight)
of hides dehaired by sweating is apgreciably less than by liming, 88 to 100.

Manufacture of Polishing Leather. W. EITNER. Gerber, 1908 [34],
No. 818, pp. 263-4.—Polishing leather is made in two styles, a chamois
leather of soft texture, generally from buffalo hide, used for polishing arti-
cles of gold, silver, etc., and a bark tanned leather from walrus hide, used
by makers of cutlery, etc. Unlike most bark tanned leathers, the requisite
is a spongy texture; walrus hide already possesses this, being thick and im-
pregnated with fat. These hides are generally marketed in the dry state,
weighing about 200 kg. apiece and having 2} sq. metres surface require a
special soaking. Because of their fatty nature, the limes are ‘‘sharpened”’
with 3 kg. sodium sulphide to the hecto liter. The oil becomes emulsified
and is partly worked out on the beam, and the hides are then transferred to
a bath of 1 per cent. sulphide at 30° C, remaining 2 days. They are again
worked on the beamand then go to anold lime, remaining 10 days, are then
dehaired and put in a fresh lime for 8 days. Here they swell excessively,
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which is desirable for this brand of leather. The large amount of lime thus
taken up is removed with HCI and after washing the tannage is begun with
a weak acid liquor, piue being very suitable. The hides 1emain 2 days in
each of the 8 vats of the series. On account of their unusual length, the
hides must either be suspended by the middle over poles or else simply laid
in and daily turned. If the plumping is not sufficient, HCI is added. From
the sour vats, the hides then go to the sweet liquors in a series of 20 vats,
the last not exceeding 25° barkometer. Here easy penetrating tans should
be used, such as a clear settled solution of mixed quebracho and chestnut
extracts, also liquor direct from oak-bark, or a mixture of 70 parts pine-
bark and 30 parts quebracho. Further addition” of dividivi, algarobilla or
mallet may be made. The tannage is finished in layaway vats, the first
having the same liquor as above. For dusting, oak-bark, pine-bark or que-
bracho with addition of 20 per cent. galls or 15 per cent. myrabolams and §
per cent. valonia is used ; the first layer stands 4 weeks. The second has a
strength of 30° prepared by strengthening an earlier liquor with pure que-
bracho ; dusting material the same, but the hides remain here 6 weeks. The
third layer is strengthened to 35° with quebracho; for dusting, a mixture of
2 parts tan-bark, 1 part myrabolams and 1 part valonia, hides remaining 4
months, With thick hides, a fourth layer is necessary. The hides are then
washed with luke-warm water and lightened in a sumac bath, 5 kg. Sicilian
sumac to a hide, entering at 35° C, remaining 5 hours; they are then turned,
the bath again warmed to 35° and the hides left over night. After draining,
they are oiled upon both sides with whale oil and air dried. To avoid
mildew spots from the sumac during the long drying, there should be good
ventilation. Only at the close may the air be heated, 30° C at the highest.
Currying is not needed and would be difficult.

Because of the scarcity of walrus hides, buffalo hides are employed asa
substitute. They naturally yield a leather of spongy texture which is here
increased by the special process. The hides (best from Singapore or Ba-
tavia) are softened in 4 per cent. sod. sulphide 6 to 8 days, when they be-
come much swollen and may be fleshed. They are then placed 3 weeks in
pure lime which is renewed every week ; here they become very thick.
After dehairing, deliming with HC1 and watering they shrink again., The
tanning begins in acid liquors, best pine, in which the hides must beswelled
again ; if the acid is insufficient, formic acid must be added. Next follow
the sweet liquor vats charged with clear settled liquors from equal parts
quebracho and chestnut extracts. Eight to 12 vats are used, the upper
being of 30° barkometer. Every third day the hides are shifted. The
further tanning is also carried out in layaways, the first with 35° extract
liquor, quebracho and chestnut and dusted with pine-bark and myra-
bolams, 3 to 1. After 4 weeks, the hides go into the second vat of 40° re-
maining 6 weeks. The tanning is finally completed in a Japonica solution
with daily warming to 24° C for a week or else in sumac as above.

Glazed Chrome Leather, A. ScEMIDT. Ze Cuir, 1908 [1], No. 13, pp.
27-8.—This is fully equal to glazed leather from vegetable tannage and in
some respects superior. This is principally due to its receiving the glaze on
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the grain and not on the flesh. When vegetable tanned leather is glazed
on the grain, it is necessary to remove the surface in order that the ground
may penetrate and attach to the fibers. Each coat of ground after drying
must be pumiced by hand and together with the final glaze forms so thick a
layer as to reduce the suppleness of the leather. It is quite otherwise with
chrome leather; here the glaze is applied direct to the grain and the less the
better. It is only necessary to apply several coats of dressing and a single
thin coat of glaze, which scarcely penetrates and does not mask the grain
structure. Calf glazed on the flesh has much less the appearance of genuine
leather than the glazed grain of chrome leather. Another advantage of the
leather is the small amount of material required which permits fine leathers
to retain their flexibility.

In order to attain these advantages specified, it is necessary that the
manufacture be rationally conducted. The same principles do not govern
here as in preparing vegetable tanned leather for glazing. It is particularly
important to save the substance of the hide since chrome tanning cannot
make up its loss. Soaking in foul water and prolonged treatment with old
limes do the most damage. The soaking should be in water often renewed
to avoid putrefaction. A good device is to add alkaline substances, es-
pecially with dried hides, the process is hastened and some degreasing re-
sults. Borax, caustic soda and sulphide are used. Borax is mild but the
same effect may be reached with the cheaper caustic used progressively
and with moderation. Liming should be short as possible; orpiment and
sulphide ofsoda are used to accelerate, the first being preferred for fine
skins. A good method is to use a series of vats, the first strengthened with
sulphide of soda or orpiment, and the last containing pure lime. Agitation
also hastens the process.

The Manufacture of Patent Leather. Gerber Zeitung, 1908 [51], No. 233.
—Boiling of the Lacquer : 120 k. of linseed oil are boiled 1 hour in a copper
kettle at 200° C; then are added 50 g. gold leaf, 1400 g. Paris blue, 400 g.
sugar of lead, 300 g. potass. chromate and the whole boiled 15 minutes more
at 200°. If sufficiently boiled, the foam becomes black. A better test is to
bring a drop on a glass plate and touch with the finger; one should be able
to draw out a thread of at least 2 cm. length. The lacquer is then carefully
poured off the settlings into tin boxes which are well closed and placed in a
warm room to clarify. Several days before use, 13 k. spirits turpentine
are well mixed with 1% k. of lacquer and a drop tested on the finger nail;
It should flow down at once, else more spirits turpentine are added. Then
10 g. fuming sulphuric acid are added with a little spirits turpentine, well
stirred in and the whole is then filtered through a layer of cotton resting
on a fine wire gauze. It should stand 3 days to clear before using.

Boiling of the Black—20 k. linseed oil and 40 g. gold leaf are boiled 3
hours at 200° C. and then 6 k. ivory black, 6oo g. sugar of lead, 200 g.
manganese carb., 200 g. Paris blue are added and boiled 20 hours longer.
The whole is let cool a little and shaken into tin boxes. Properly boiled,
the black should be thick as tar while hot ; and draw a thread of 2 inches;
when used 134 k. black are well mixed with 2 1. spirits turpentine and 3 1,
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benzine. 300 g. Paris blue are mixed with about 300 g. of the dilute black
and about 200 g. spirits turpentine and ground 3 to 4 times in a color mill
till the blue is fine grained ; then it 1s well mixed with the remaining
black. When of the right consistence, a drop should run off the finger nail
held aslant. In use, the mixture should be shaken every 10 minutes.

Boiling of the Ground.—20 k. linseed oil are boiled 6 hours and then 1.2
k. of fresh cut slices of bread are added, continuing the boiling 3 hours,
when the bread is removed. Then are slowly added 200 g. umber, 200 g.
gold leaf, 200 g. white lead, 800 g. rubber threads, boiling 6 to 8 hours at
260° C. A drop on glass should become thick and sticky and give two or
more threads with the finger. The kettle contents are cooled to 150°, and
then are well stirred in 8oo g. lamp black, 200 g. ivory black, 4.8 k. benzine,
1.6 k. spirits turpentine and when sufficiently cooled all transferred to tin
boxes. For use the ground is filtered through gauze and diluted with 3%
volume of benzine.

Process—The leather to be properly soft is staked in both directions and
then stretched on frames, but not too tense. The ground is slowly applied
with a sponge and well rubbed. The frames are placed in the sun to dry
and then treated again in the same way. Next it is rubbed with artificial
pumice No. 2. While still in the frame, the dust brushed off and the black
applied with a broad brush stroking alternately cross and lengthwise. The
frames are then placed in the oven, grain up, and dried at 50° to 56° C. for
8 to 10 hours, then stood in the sun or dry air till no longer sticky. The
dry leather is removed from the frames, placed on a felt covered table and
ground with pumice, then dusted, pebbled in both directions, again framed,
washed with cold water, rubbed dry, dusted and lacquered. The lacquering
should be done in a room free from dust and draft, the walls aud floors being
sprinkled before work. A soft broad brush is used, first lengthwise, then
across. After drying 15 hours at 62° C. the frames are left in the sun or air
till no longer sticky ; then the leather is trimmed and lightly polished with
window leather.

Split Leather with Imitation Grain. G. E. Gerber Zeitung, 1908 [51],
No. 232.—In most factories, the hides are split after liming and when wat-
ered and bated are tanned in the drum. Some begin with a weak
liquor of 3° and gradually strengthen to 7°, others begin with strong lig-
uors. A simple means of hastening the tannage consists in adding a certain
amount of oil and several pounds of salt to each new lot going into the
drums. The oil prevents heating and renders the leather soft. The salt by
its plumping action hastens the absorption of tannin and also reduces the
red color so frequent in drum tanning ; an excess should be avoided which
prevents drying and raises the question of intentional weighting. After the
drums, it is well to suspend the splits a short time in strong liquors. Simple
washing gives a strong merchantable leather.

To produce the imitation grain, the splits are washed after tanning in a
weak borax solution. If to be dyed an additional washing with weak H,SO,
in the drum is advisable. The borax as well as acid should be thoroughly
washed out with cold water. The leather is then milled two hours with a
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fat liquor made from 2 parts Marseille soap, 1 part bone oil with addition of
some soda and then hung up over night. The next morning they are stroked
on both sides, oiled on the right side with linseed oil and dried. Before
dyeing, a light bleaching is well; aniline or vegetable dyes are used, gene-
rally black or chocolate brown. After dyeing, the finish is applied to take
the grain ; a solution of flaxseed in warm glue or gelatine solution is applied
to the dyed surface and after drying the desired grain is impressed with the
roll. Finally a lac finish is applied to fix the grain and make it waterproof;
it consists of wax and a solution of rosin in spirits turpentine. With careful
preparation, the product is scarcely distinguishable in appearance from
grain leather although naturally less durable.

The Tanning of Kangaroo Leather. Gerber Zeitung, 1908 [51], No. 246.
—Before liming, a thorough softening and watering is necessary. Chrome
tannage gives good leather ; for vegetable tanning, gambier or palmetto are
employed, also quebracho. Liming is carried out as with goat skins; by
the use of red arsenic, hide substance may be saved. After dehairing, the
hides are bated with pigeon dung or lactic acid and then pickled with
H,SO, and NaCl, 2 to 3 hours with agitation, and then drained over night.
In chrome tanning the two-bath process is used and a light vegetable after
tannage is of advantage, using gambier or palmetto extracts. For greasing,
a mixture of soap, bone oil, olive oil, glycerine and egg yolk is best. After
the first greasing, the leather is washed, drained a few hours and then
treated in a second mixture of 1 part bone oil, 2 parts paraffine and dried at
a rather high temperature. The hides are next drawn 3 to 4 minutes
through hot water and laid in moist saw-dust. To complete the drying,
they are stretched on frames ; while drying the outer side of the leather is
rubbed thoroughly with a solution of lactic acid. When dried, re-stretched
and polished, they are treated with a dressing made from ammonia, glyce-
rine and logwood extract.

Greasing and After Tannage of Upper Leather which has Become Hard, in
One Operation. Gerber Zeitung, 1908 [51], No. 240.—The usual process of
softening such leather consists in oiling followed by mechanical treatment.
In general the leather is milled in warm water till soft, then dried, greased
and curried as needed. This is not sufficient however with a very firm leather
or when the tanning has been unsatisfactory, when the following process is
used : Two to five per cent. of a cheap grade of tannin is dissolved in al-
cohol and added to the fat to be used. To promote an intimate emulsion, it
is well to use some degras in the fat employed. The tannin penetrates well
and no further washing is needed. The process is not suited for heavy
leather.

Employment of Oxalic Acid in Tanning and Dyeing Leather. Czenstochan
Chemical Factory, HENRY R. SACcHS (pamphlet), through Gerber Zeitung,
1908 [51], Nos. 241, 244, 254.—By the use of tropical tanning materials and
concentrated extracts, tanning processes have become much shortened.
Owing however to the lack of ingredients (sugar) which produce acids in
liquors from such tanning materials, the hides are not sufficiently plumped,
and a brittle, light weight leather results. Acids must be added to over-
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come this and oxalic acid is the best; it is taken up more rapidly than
acetic, lactic or hydrochloric acid and only equalled in this respect by
sulphuric acid which is injurious. Dr. Paessler likewise showed that oxalic
acid was absorbed in larger amount than any other acid except hydrochloric
which is also an objectionable acid. Unlike mineral acids which should be
used in a separate plumping bath, oxalic acid may be added directly to the
to the tanning liquor. As the plumping action is not increased beyond a
concentration of 0.4 per cent., it may be used economically. Theamount to
be added must be determined by the tanner. It is important to add gradu-
ally, observing the effect of each addition ; if too large an amount be added
at once, a rapid plumping ensues, followed later by a shrinkage of the hide
which cannot be made good again but produces a rough, soft leather. The
plumping should proceed gradually until leaving the handlers, when a later
shrinking need no longer be feared. The hide will then be tanned consid-
erably beneath the grain and will finish rapidly in the layaways.

In dyeing leather, oxalic acid is used to fix the dye and vivify its hue.
The hides are mordanted with dilute (1 per cent.) solution which is prefer-
able to sulphuric acid which gives a brittle leather. The hides previously
softened in water are (after draining) agitated 15 minutes alternately in the
acid bath and fresh water as often as necessary togive the desired bleaching.
In dying light fashionable shades, also light russet leather, sugar of lead is
needed in addition to give sufficient bleaching. The hides softened in warm
water are reeled in succession through 3 vats containing respectively oxalic
acid, sugar of lead and pure water. A second or even a third stronger bleach
applied in the same way follows, according to the effect desired. After the
last treatment with water, the hides are again placed in pure water and 50
cc. of conc. solution of water soluble blue (10 grms. to liter) are added drop
by drop, until the desired bluish white tinge is given to the leather.

Oxalic Acid in the Currying of Heavy Leather. Gerber Zeitung, 1908 [51],
Nos. 257-258.—By the aid of this acid, the objectionable dark color given to
sole, vache, harness and other leathers by the new rapid processes with
tropical tanning materials and conc. extracts can be considerably bleached.

(@) Process with Oxalic A.id. —Three like vessels of a size to take 3 to 6
hides are set close together and arranged for rapid emptying. The firstis
charged with a 4 per cent. solution of calcined soda, the second with 4 per
cent. oxalic acid and the third with pure water. The alkaline bath is
heated to 55-60°C., and the dried leather entered, allowing the liquid to first
act on the thicker parts to avoid spotting. After 5 minutes the hides are
taken out quickly, drained and drawn rapidly through the third vessel and
then placed in the second (acid) bath with the same care as in the first, re-
maining here also 5 minutes. After rinsing in the third bath, the hides
are drained on a horse. Brittle leather need not be feared with good
rinsing. After hanging some time, the hides are flattened on the table and
lightly oiled with linseed oil.

(6) Process with Salt of Sorrel.—This is the same in principle, being
milder and used with lighter and more sensitive leather. Three baths are
likewise used, the first containing 6 per cent. ammonia soda, the second 4%
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per cent. salt of sorrel aud 6 per cent. HCI, the third water. The hides re.
main in the first bath 10 minutes, are then quickly rinsed and laid in the
second bath 5 to 10 minutes, again rinsed and finally drained.

These processes should be carried through rapidly and to prepare the bath
accurately it is of advantage to use concentrated stock solutions of known
standard

Discussion Relating to Large Liming and Tanning Vats (continued). Gerbder
Zeitung, 1908 [51], Nos. 234, 238, 243, 245, 250.—As with limes, the hides
should not be turned in tanning but remain always under liquor or in
motion. Agitation shortens the time of tanning and is economical. Cement
construction is best. By a new process, the hides remain in the vats until
completed, the liquors being changed by pumps. Two laborers can thus in-
troduce an unlimited number of hides into the vats and remove them with

. minimum expenditure of labor. The process is said to give a superior grain
and enables filling with extracts to the maximum desired.

No. 238. - Writer thinks it better to move the hides than liquors, the tan-
nage being favored more. If the liquors remain in the same vat, the strong
liquors finally condense tan-stuff on the outer surface of the leather prevent-
ing penetration. In the drum on the contrary the motion enables the hide
to be rapidly penetrated. A heavy hide properly fore-tanned is tanned
through in the drum in 36-40 hours and does not need the filling above re-
ferred to. If increased weight is required, the drum tanning may be fol-
lowed by 14 days in the layaways.

No. 243.—This much discussed question cannot well be answered the
same for all ; much depends upon the nature of the work. As to dimensions
large hides for soles require 2.3 metres breadth, while for vache leather 2 m.
suffice. In any case however no portion of the vats should be unused leav-
ing dead liquor, as for example when they are too deep. If hung doubled
over poles, a depth of 1.6 to 1.8 m. is enough ; when hung by the hind hoofs,
2.5to 3.2 m. are needed. Writer believes vat tannage gives better leather
than drums and that the rendement is not inferior, losses by washing being
less.

No. 245.—Tanning in the drum can easily cause irregular folds in the
leather, which is partly the cause of the adoption of the filling process. The
excess of extract absorbed in the drum is not fixed to the hide but is re-
moved again in the layaways and lower yield.

ANo. 250.—This writer meets with none of the difficulties last referred to
and makes good leather with extracts only in the drum. The principaj
causes of failure in drum tannage are use of unsuitable extracts, poor form
of drums (Grebestein’s are best), unsuitable temperature, insufficient fore
tannage and imperfect plumping because a suitable series of vats has no;
been used, and most important of all, faults in liming and de-liming. The
trouble in rapid tannage is not with the drum itself, but lack of attention to
the processes preceding it. Possibly something may be done in these days
with tanning with extracts in vacuo. Writer took part in the work done at

he tannery of Daniel Kampffmeyer, Berlin, 1862. Good sole-leather was
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produced by tanning 5 weeks in 3 layaways with oak bark and sour liquor ;
the air was pumped out of the hermetically closed iron vats.

Vanadine Black. Gerder Zeitung, 1908 [51], No. 246.—A prominent
chemical manufacturer writes to the editor that the recipe for this black (ab-
stract, (JOURNAL, 1908 [3], No.11, p. 371) originally due toan observation
of Berzelius, has an undeserved place in the handbooks. It is not light
proof, becoming greenish brown, or gray green when logwood is employed.
Its reputation by name is partly due to the occasional use of vanadate of
ammonia in the preparation of the durable aniline black from aniline and
chromic acid.

Cleansing Drums and Oil Casks from Fat. Gerber Zeitung, 1908 [51],
No. 253.—These are lightly brushed out with a strong hot soda solution and
then completely filled with a dilute solution of same and left stand one day.
After emptying, the vessels are rinsed first with hot, then cold water.
Freshly dissolved lime can be used in place of the soda.

Water Proof Leather Dressing. (Same).—Four parts castor oil or whale
oil are heated with 2 parts tallow in a cast iron kettle to 125° C. and stirred
with a wooden paddle to complete solution. Book printer’s black may be
added to give a black.

PATENTS.

Flexible Roll for Leather Splitting Machines. U. S. Patent No. 905,111,
J. J. STRHLING AND F. BRENNER, Milwaukee, Wis,

Leather Rolling Machine. U. S. Patent No. 9o6,329. W. H. STIMPSON AND
F. A. BRADFORD, Boston Mass.

Vacuum Evaporator. U. S. Patent No.906,517. ]. E.and F. M. DuUNN,
Santiago, Cuba.

Compound for Tanning Hides. U. S. Patent No. 907,060. G. W. LANGLEY,
Greenbrier, Ark. A tanning compound consisting of extract of horse-chest-
nut, extract of poke-root, gambier and water.

Substitute for Patent Leather. U. S. Patent No. 907,087. S. NATHAN,
New York. A woven cotton body, having the interstices filled with a gela-
tinous substance. The treated fabric then receives a plurality of coatings of
** daub ’’ similar to the ‘‘ daub '’ used in making patent leather, being baked
between the applications of each coat of ‘‘daub .

Evaporator. U. S. Patent No. 907,109. O. FALLER. Basel, Switzerland.
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COUNCIL PROCEEDINGS.

A meeting held Dec. 30th, 1908. Present—Messrs. Wilson,
Small, Eachus and Reed.

Analysis of Chrome Ligquors—Decided that before under-
taking further work along the line of chemistry of chrome
tanning, the secretary learn whether the industry desires our
co-operation.

Detection of Ingredients in Tanning Materials—Decided to
continue committee investigation with Mr. Small as chairman,
and that the chairman be permitted to select his own commit-
tee. Suggestion of Griffith of investigating distillation prod-.
ucts referred to Committee.

Soluble Solids Filtration.—Decided not to investigate a cen-
trifugal method of separating the insolubles, that the difficulty
with the asbestos-kaolin method is one of manipulation and
lack of experience, that care should be observed in preparation
of asbestos, which should be of suitable texture. Mr. Small
appointed as chairman of committee for ensuing year with
power to ask every member of the Association to collaborate
in the work as a means of definitely deciding the value of the
asbestos-kaolin method.

Color Valuation of Tanning Materials—Decided that the
1908 Committee should serve this year, Mr. Kerr being re-
appointéd as chairman. Especial attention is requested to the
advantage of cow grain splits, and chairman is requested to
obtain from Messrs. Small and Alsop methods of preparing
and using this skin. Chairman also requested to ascertain
effect of boro-phenol solution on resulting color test when not
entirely removed from skin by washing. Suggestion of Reed
for use of cloth instead of skin and chairman’s own suggestion
of use of photometer is referred to committee.

Acidity of Tan Liquors.—Decided to appoint Mr. Alsop as
chairman of committee, with power to call upon the entire
Association for collaboration in order to decide, if possible,
whether the Alcoholic-Gelatine-Hematine Method should be
adopted. Basic Dye Method also referred to Committee.

Acids, Natural and Artificia.—Mr. Wilson appointed chair-
man of committee, with Messrs. Tucker, Maxwell and Ober-
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fell, to ascertain the advantage or otherwise of adding artifi-
cial acids, such as lactic, acetic, formic and sulphuric in the
tanning process, and as to whether the addition of such acids
preserves the tannin by limiting or preventing fermentation.

Leather Analysis—Decided to reappoint the 1008 commit-
tee with Mr. Hoppenstedt as chairman, with power to en-
large committee if chairman deems it advisable. Committee to
determine relative values of cochineal, carminic acid and meth-
yl orange as indicators in nitrogen determination, the best
method of ascertaining the water-soluble material of leather,
and the correct method of reporting content of magnesium
sulphate, whether with or without the water of crystallization.
Other matters contained in the chairman’s report of 19o8 left
to discretion of committee.

Chroming of Hide Powder—Mr. Fachus appointed chair-
man with power to call on all members of the Association for
collaboration. Decided that chrome alum has been proved to
be equal and probably better than chrome chloride, but that the
committee should try the chroming with smaller volume of
water against our Official Method. (Ten times the weight of
water to weight of hide instead of twenty-five times is ad-
vised for trial.)

Rapid Cooling of Tan Solutions—Referred to same commit-
tee as “Chroming of Hide Powder.” The effect of rapid cool-
ing to be determined upon non-tannin results as well as soluble
solids.

Acidity of Hide Powder—Referred to “Committee on
Chroming of Hide Powder” and “Committee on Rapid Cool-
ing of Tan Solutions,” with power to recommend limits of
acidity or a definite acidity or further investigation as may be
decided.

Committee on Oil Analysis—Mr. Alsop appointed chairman
with power to select other members of the committee, and to
undertake such work as may in his estimation seem wisest, but
with the recommendation that the method of determining
moisture in Degras as suggested by Dr. Levi be given con-
sideration and the proportionate value of petroleum and sul-
phuric ethers as solvents.
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Extraction of Sumac, Myrabolams, Etc—Recommended that
the method proposed by Mr. Eachus by soaking for one hour
and extracting in a Teas or Reed extractor with 2000 c.c. of
water by condensation and outside collection entirely in from
eight to nine hours, be referred to the next annual meeting for
adoption as a Provisional Method.

Sampling.—Voted to again recommend to the Association
the adoption of the present method as Official, as it failed of
the necessary vote to become Official at the last annual meet-
ing.

Commercial Acids—Referred to the 1908 committee with
Mr. Phelan as chairman, with instructions to draw up drafts
for Provisional Methods and present them to the Council for
the acids investigated with exception of Lactic Acid, which the
committee shall make a subject of further investigation. The
chairman is granted power to increase the committee if he finds
it necessary.

By-Laws.—Decided to change the by-law requiring a two-
thirds vote of all the members for the alteration or adoption
of methods to read “two-thirds of the members voting.”

Other Business—Mr. Benjamin S. Priest elected as an act-
ive member. Price fixed on back issues of Journal at $c.00
per volume when taken by a member.

Secretary instructed to send hound volumes of Journal to
date to Dr. J. Gordon Parker, Secretary I. A. L. T. C.

Matter of increasing membership discussed.

Meeting adjourned.

AMERICAN SOLE LEATHER.
By C. A. Brown.

I have been asked to speak to vou on the subject of Amer-
ican Sole Leather and its adulteration, etc. Whle I have spent
a large part of my business life in talking about sole leather
for many different reasons, I never anticipated attempting ser-
iously to do all the talking and certainly not to more than
one listener at a time. I am not in doubt as to the reasons for
my being in this present predicament as I am fully aware that

.
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it is due to early indiscretions in trying to inveigle some of
the consumers of sole leather into making purchases, with whom
some members of your Association of Leather Chemists are now
associated. It is one thing to sit into a discussion but quite
different to conclude a matter successfully when you know
your hearers hold all the trump cards.

I am not in any way qualified to speak of sole leather in a
technical way from the tanner’s standpoint as, for the most
part, my experience in the leather business, particularly the
sole leather end, was in finding a market for it and its appli-
cation to shoe products. For some nine or ten years I have
been on the other side of the fence, buying leathers from my
old acquaintances and associates and helping produce the fin-
ished product, shoes. My general remarks on the subject as-
signed me will be, therefore, from the point of view of the shoe
manufacturer.

For this reason I will divide the sole leather as used in two
fields. First, the Hemlock or so-called red leather tannages,
made mostly from foreign dry hides of all kinds; and secondly,
the so-called Oak and Union tannages made for the most part
from domestic, green hides.

Hemlock leather, which is by far the largest field of sole
leather production and consumption, goes almost wholly into
what may be termed the cheaper class of shoes; that is to say,
shoes that retail for $3.00 and under; the Oak and Union
leather being used almost exclusively in the so-called fine
shoes, selling for $3.50 and upwards, and also almost exclusive-
ly in all women’s shoes, the exception in the women’s line be-
ing such shoes as are made for wear in rough country localities.
by the very poorest class of customers. The very nature of the
hemlock leather defines its uses. It is, as a class, of a stiff, hard,
coarse-fibred nature, not lending itself readily to the modern
Goodyear welt process, and, when so used, as it comes from
the tannery, helps to make a stiff, unyielding shoe, unacceptable
to the average consumer who is able to buy one of a more
flexible and comfortable nature.

The manufacturer buys his whole sole leather by the pound.
But there are various leather products produced from it, how-



40 LEATHER CHEMISTS ASSOCIATION

ever, by special branches of the business and sold to manufac-
turers in a prepared form, such as counters, box toes, inner
soles of various kinds, heels, taps, etc., almost entirely <old by
the pair. I know of but one exception in the sole leather field
where any of this kind of product is sold by the foot and that by
only a few producers in a very small way. I refer to Chrome
tanned sole leather used in a very limited way for bottoming
specialty and sporting shoes of various styles and kinds.

In producing a satisfactory welted shoe for the consumer to-
day, it must be reasonably flexible and comfortable to the foot and
the outer sole, to properly meet the necessities of the Goodyear
process, must also be flexible and reasonably mellow to meet
the mechanical features in sewing and finishing. The advent
of the Goodyear process and its universal adoption, beginning
some twenty-five or thirty years ago, brought up new problems
to the shoe manufacturer. He immediately found that the Hem-
lock leathers that had been used for generations were too stiff
and hard to use in good sewed shoes. It would not make an inner
sole which it was very essential should be extremely flexible and
tough-fibred. When he turned to the Oak or Union field,
he found it a restricted one and much too high in price and the
Union leather tannages at that time and for many years were re-
garded as too soft, lacking good wearing qualities for use in men’s
shoes to any extent, the leather being, therefore, consumed almost
exclusively in women’s shoes or shoes of a lighter nature. The
production of Oak leather, however, was largely increased as
demands for other Oak leather products, such as belting, etc.,
increased and some large lines became available to the shoe
manufacturer, produced in connection with the manufacture of
belting. This leather was sold at a price that was nearer the
reach of the manufacturer making medium priced shoes, the de-
mand for which was very largely increased with the growth of
the country and the changing taste and demands of the consum-
ers.

It became apparent, however, to the large manufactuter that
the Oak and Union leathers would always be produced in ra-
ther limited quantities and, because of the amount available and
its cost, it could not be used in popular lines of shoes worn by
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the million. The adoption of the Goodyear process was increas-
ing all the time, plainly demonstrating that it was the one coming
standard method to be followed and that some lower cost ieathers
must be produced in some way to make it possible to utilize it in
such a shoe. Some ten or fifteen years ago, some shoe manu-
facturers started in to invent methods to make this stiff hemlock
leather more flexible by mechanical means, but it was found
impossible to do so satisfactorily and then various experimental
methods were tried to soften the leather by dipping it in various
solutions, washing out or softening up the ingredients in the
leather, and then re-rolling, bleaching, and stuffing the leather
somewhat with oils, producing what was dubbed in the trade as
Yankee Oak. This method was very extensively tried out by the
manufacturers. They were seemingly able to take the lower priced
Hemlock sole leather in the side; that is, untrimmed; and after
removing part of the tannage by these comparatively simple and
probably crude means, obtain a changed piece of leather that
was a little thicker or plumper than the original, more flexible,
but less water-resisting, with a fair amount of wear, but reduced
in most cases.

It has been expressed very generally a curious inconsistency
that the tanner should bring his leather to market in the most
solid possible form, sell it by the pound to shoe manufacturers who
immediately proceed to wash out the weight and change over
the leather to a point where he would probably have refused to
accept it if offered to him in just such a form by the tanner in
the first place.  After quite an extended peripd of trying this
out, it was gradually demonstrated that the softening of Hem-
lock leather was not a practical or economical method for the
average manufacturer to go into and, at the same time, the tan-
ners of Oak and Union leathers began to produce flexible, lower
cost leathers which had sewing qualities to the necessary degree,
so to-day only a very few, and they the larger manufacturers, buy-
ing Hemlock leather, use a softening or re-tanning process to make
this Hemlock leather available for use where the Oak or Union
tannages are intended to go. The undoubted reason for the sur-
vival of this process among such manufacturers is due largely to
the fact that they must have mellow sole leather in large quan-
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tities at a popular price and such can only be obtained in the
Hemlock field.

Oak and Union leather is marketed almost entirely in the
trimmed form, that is, the heads and skirts are cropped off and
used for purposes other than for outer soles. The manufacturer of
the lower priced shoes must have cheap inner soles, heeling, top
pieces, counters, and box toes, in large quantities, and the untrim-
med Hemlock leather, as he buys it, produces all these items. It
may be questioned, but it would seem as though the methods in
the production of Oak and Union leather had gone through very
great changes where the Hemlock product is very little different
if any in its appearance and texture from what it was a generation
ago. :
Because of its cost, Oak sole leather has been necessarily
used exclusively in a high priced product. By far the largest
field " for Union leather has always been in the making of
women’s shoes, the leather being purchased by “middle men”
sole cutters who cut the leather up into a great many different
styles, weights and qualities of soles, selling to the manufac-
turer the particular weight or selection of soles that he de-
mands, a necessity in the production of women’s shoes, which
are a very different proposition from men’s goods. Large
quantities of women’s shoes are produced by the Turn method
(the Turn requiring mellow leather especially) as well as the
ordinary welted process.

The leather turned out by the Oak and Union method of
tanning produces a fibre particularly adapted for Goodyear
inner soles, box toes and counters. The inner sole being the
backbone in a Goodyear welt shoe and of the utmost import-
ance, it is essential that this piece of leather be flexible, long
fibred and tough, qualities which could not be had in the so-
called common Hemlock or dry hide leathers. This is one of
the reasons that Oak and Union leathers come almost entirely
into market in the trimmed form, the heads being used in the
manufacturing of heels and taps, the skirts being worked up
into the so-called Goodyear inner soles, box toes and counters.
The production of box toes, counters and inner soles is a very
extensive and separate branch of the business, large concerns
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buying the skirts from the tanner for the production of these
shoe supplies, and also purchasing the shoulders from belting
manufacturers and others producing sole leather shoulders,
for the manufacture of Goodyear welting, rands, heels and sim-
ilar shoe supplies, to be sold in specialized form to shoe manu-
facturers.

The inner sole being of so much importance in a shoe, it has
a relatively high value and, to quite an extent, this is true of
the box toes and counters. Therefore, this brings these by-
products of the Oak and Union tannages into so separate and
distinct a field and of so great a value that the shoe manu-
facturer could not afford, neither had he the place, to use Oak
and Union leather in the side to use up the by-products to as
great advantage as these specialized houses which cut up and
sell this kind of material; therefore, the trimmed side in the
form of backs is produced. The manufacturer who buys the
backs or the cut soles, therefore, is to a great degree dependent
upon the separate concerns who make a specialty of producing
box toes, counter heels and inner soles for him. He gets spe-
cialized just what he wants in quality, texture and price, there-
by being able to highly develop his own product and get the
maximum of quality and value into any grade of shoe that he
elects to make.

While shoe manufacturing was going through such rapid
changes and developments in mechanical methods, it is also
true that the tanner was departing from the old-fashioned rule
of thumb methods and was endeavoring to produce his leathers
under greater economies, a benefit to himself and to the pub-
lic in general. The lower and cheaper classes of leather, most
of the Hemlock products, gradually found a very large for-
eign market, particularly England and all through Europe,
our leathers for many years now undoubtedly dominating the
entire FEuropean market. ‘

At periods some foreign sole leathers were imported into
this country, due entirely to the fluctuating price of our com-
modity here, enabling importers to bring over from Australia
and Europe shipments of leather but only in very limited
quantities for short periods. The kinds of leather, however,
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brought into this country were not profitable or satisfactory
to the American shoe manufacturer. As has been previously
noted, sole leather is sold by the pound and is cut up and fig-
ured into the cost of the shoe by the manufacturer on a loss
and gain basis. By that is meant that all the different kinds
of shoe parts that are produced by the manufacturer from the
Sole Leather that he buys are figured at a specific price into
the cost of the shoe. For instance, an outer sole of a certain
thickness may be figured into a shoe at 30 cents a pair. Long
experience has taught the manufacturer that leather of certain
kinds, say at 32 cents per lb, will produce a given thickness
of outer sole at 30 cents per pair, and he figures the outer sole
into the cost of the shoe at this price, but when it comes to
buying and cutting leather to produce this figure, he will
try to buy his leather so that it will figure him for less. If he
succeeds he will make a gain. If he does not succeed and it
costs him more, he will make a loss.

The first thing that the American shoe manufacturer found
out about foreign sole leather was that it would not figure, or
in other words, cut by our methods it cut at a loss as compared
with American tannages of similar nature. And the accepted
answer to this demonstrated fact was that the leather was too
heavy weighing, or that there was a great deal more weight
to the square foot in the foreign tanned leathers than in the
American tanned leathers. The leathers could be sold com-
paratively cheap even with all the necessary charges for bring-
ing it into the country, but it was never profitable because it
simply would not cut to figures against American leather and
methods. I presume that our tanners as they progressed became
familiar with the make-up of foreign products. It has appar-
ently been accepted for years through the trade that the Eng-
lish or foreign tanner was a past-master at weighting and
adulterating his leathers and this was the one fundamental rea-
son for his being able to sell as cheaply as he did at the price
per pound.

It is doubtful as a matter of fact, if the shoe manufacturer
from a technical leather standpoint has ever known or appar-
ently cared very much about the methods of tanning the leather
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that he uses. This was natural because of the great variety of
processes and numerous complications involved in making
leather. All the shoe manufacturer cared about was the results
obtained in the finished shoe. In the meantime, the tanners
as we have noted were experimenting and developing methods
by which to produce leathers cheaper to themselves by making
their hides a more efficient vehicle for marketing to the con-
sumer more pounds of so-called leather to the hide than they
had ever been able to sell before. The manufacturer of shoes
first became conscious of this fact through certain new and
puzzling difficulties that he found himself involved with in
his finished shoes. Leather kept cutting higher and higher.
Counters made from Hemlock shoulders and sides, also from
rough splits for cheaper shoes, and from Oak and Union skirt-
ing and shoulders, did not seem to have their old time resil-
iency or stand-up quality in the heel of the shoe. Complaints
came forward to the manufacturer that his counters slumped
out of shape with wear, they absorbed the moisture of the foot
and become soggy and lifeless. This was also true of the box
toes, which, if stepped on and jammed, had no recovering
qualities and with wear collapsed and fell in and seemed to
hold the dampness and sweat of the foot and would not dry
out. The inner sole would at times become soggy and the
outer soles on these shoes, although finished in the usual way,
would cause the shoes to be returned because a bloom or
gray-whitish deposit would come out over the highly finished
black bottoms. There were appearances in many instances of
a white crystallization on the soles after going to a dealer and
perhaps kept by him for months. The goods would be re-
turned and the manufacturer would find himself contemplating
faulty results that he had never had to meet before.

Changed conditions in the sole leather gradually dawned on
the manufacturer and, in looking around for reasons, it trans-
pired that it was due to new tanning methods, the reply being
that they were quick or cheap tanning methods. Another an-
swer was that, in order to get a nice white color on the orig-
inal leather so that it would finish a handsome bottom,
bleaching chemicals were used, but the true explanation of it all
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was that the tanners had learned to use various new substances
not entering strictly into the tanning process, as had the
English tanner long before, and purely for stuffing or weight-
ing the leather in order that they might sell to the consumer
more pounds of leather, or in other words make greater gains.
These difficulties were very serious. The shoe manufacturer
did not know how to overcome them. He did not know
enough about leather to detect them in the leather at the time
of buying. It was a blind problem to him, giving him much
trouble and annoyance. Gradually, however, he came to un-
derstand cause and effect, made claims for losses, and the
tanners woke up to find that their processes were either too
crude or that they had gone too far. In most cases where the
leather was used for specific and specialty purposes in the shoe,
the tanners were obliged to modify their use of foreign sub-
stances to a great degree so that now there is less of it used in
certain kinds of leathers than there has been although it may
also be true that the processes have been so perfected that there
may be as much used or more in some kinds of tannages.

Naturally the leathers in which this difficulty appeared to the
greatest extent were the cheaper or coarser kinds produced
from the coarser and less valuable parts of the hides; for in-
stance, the leather manufactured in tanning the bellies scparate
from the backs, it being a part of the hide that would lend
itself readily to his methods and selling at a low price, he ex-
perimented and noted that he could weight more safely the
skirts, heads and splits and what might be termed the by-prod-
ucts of sole leather to a very grcat degree, when he must be
much more careful in experimenting or trifling with the backs
which produced the outer soles and more valuable parts of the
hide the leather from which had to stand severe finishing con-
ditions and produce results that were very carefully scrutinized
and apparent to the consumer.

Opinions have often been expressed that the question of
weighting leather to such an extent as has been apparently
done in this country was first developed by the tanners who
were making leather for the export trade; in other words, try-
ing to make leather for the foreign dealer the same way as
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had the foreign tanner and in which he was an old hand and
expert. The question arises, has the tanner been, by force of
foreign competition and the demands of the American manu-
facturer, obliged to go into a method of over-weighting or
adulterating his leather in order to sell it cheaper. The un-
doubted fact is that weighted leather, or leather produced by
what are termed modern, quick or cheap tanning methods,
sells for less than pure bark tanned leather produced by the
old processes, but this does not say yes to the question.

The shoe manufacturer, as we touched upon in noting the
loss and gain method of cutting, is of course continually look-
ing for leather from which he can produce a satisfactory outer
sole and, at the same time, give him the greatest degree of
profit. A consumer is not necessarily greatly influenced as to
whether a side of leather is heavy weighing or light weighing
if it cuts to advantage or within his cost limits and produces
soles entirely satisfactory in the shoe. If the leather cuts too
high, the manufacturer would not purchase it if he could avoid it
beforehand. If it did not finish well and unusual complications
arose when put in the shoes, it would be useless to him. But if
the tanner were so successful as to produce sole leather that
was adulterated or overweighted, but that did not give the shoe
manufacturer any trouble or cut to a loss, he would undoubt-
edly continue to sell his leather and do business.

The one product that comes out of sole leather that has the
highest value is the outer sole. The manufacturer wants to get
first the greatest number of outer soles that he can out of
his side of sole leather. You are doubtless aware that the part
of the hide lying over the bony structure of the animal produces
the firmest or best soles. The farther down into the skirts or
shoulders that the production of suitable outer soles can be car-
ried, and which are parts usually too soft and coarse for outer
soles, the better the leather cuts. If the filling or loading of sole
leather enables the cutter to get outer soles down into the skirts
and into the shoulders farther than he would if the leather were
not so filled or weighted, then he can afford to have the leather
cost him more. As an illustration of this, take a side of leather
that has not been over weighted but that weighs, ready for the
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manufacturer to use, fifteen pounds and costs 30 cents per lb.
We will assume that he gets thirteen pairs of outer soles out of
this side, and a varying quantity of all the other less valuable
products, taps, insoles, heeling, etc., that come out of the shoul-
ders, skirts, etc,, and on which he can and does value cost at
once at prices that amount to 86 cents. Then the balance of the
cost of the 15-lb. side, $3.64, must be placed on the thirteen
pairs of outer soles, showing that from an ordinary Oak Back
at 30 cts. per lb., they would cost or be worth 28 cts. per pair.
Suppose he is able to cut fourteen pairs of outer soles instead
of thirteen. He gains another 28 cts. or almost increases the val-
ue of this fifteen lbs. of leather 2 cents per lb.; so that the
principal features for the consumer of sole leather to note is
whether or not the side of leather he is contemplating will pro-
duce a maximum amount of outer soles. Now the moment the
tanner forces extra or unusual weight into the side of leather
without making it possible for the manufacturer to obtain an
equivalent value or gain in outer soles, he lowers the value of .
the side of leather to the manufacturer and he must buy it
cheaper. On the other hand, if the tanner should force into
this 15-Ib. side an extra pound of weight and also produce
extra cutting qualities so that the manufacturer should get
fourteen pairs of soles instead of thirteen pairs, it would make
the side of leather almost 2 cents per pound more valuable and
he would not care if it were weighted if it would finish and
wear well.

As a matter of fact, the greatest difficulty, as we have at-
tempted to show, has been with the materials cut from the
shoulders and skirts or coarser, more open fibred part of the
leather, probably due to the fact that this part of the leather
absorbs more of the adulterating or weighting materials than
the closer fibred parts of the leather and it comes to the sur-
face and shows oftentimes in a white bloom or deposit or a dark,
streaky look as though the leather had been oiled. It will be
found to taste sweet, indicating in the eyes of the layman that
the leather has been adulterated with g. >ose or some kindred
material not tanning, and the bloom or white deposit will have
a salty or acid taste which is generally said to be Epsom Salts
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or something of that nature not tannin.  When it is very ap-
parent, the manufacturer at once is suspicious and refuses to
buy the leather. )

Experience with the different kinds of sole leathers in their
daily use in shoes seems to be broadly this; that the manufac-
turer does not trouble himself about what is in the leather un-
til it gets him into trouble and is unprofitable; and undoubted-
ly in the use of sole leather there is a point where weighting
the leather does not become apparent or a difficulty to the
manufacturer. Such a method of weighting it would seem
was bound to be followed and used so long as it means extra
profits to the tanner, and the shoe manufacturer can buy the
kinds of leather that he must have within his range of cost
prices; for the shoe manufacturer has to produce within very
restricted lines of cost from a varying material which is prac-
tically out of his control. The selling prices of the different
grades of shoes are practically fixed, sharply defined, well under-
stood, popular retail prices prevailing from year to year. This puts
the manufacturer in a position where he can only stand a cer-
tain amount of variation in the market or fixed cost of his
materials as his whole shoe must come within a certain figure
If his upper leather costs too much, he must balance it up
somewhere in the shoe, or if the sole leather costs too much,
he must, vice versa, take it out of the upper leather. There-
fore, he has a certain basic price for the different sole leather
parts and must produce them somehow from season to season,
taking care of the varying market conditions and values par-
tially by rearranging the different values in his shoes or by
lessening the cost of his shoe by using cheaper classes of ma-
terials, a very difficult and dangerous thing to do.

There are so many conditions that have a bearing on the
cost of materials entering into the shoes that it would be
difficult to explain them all here in detail. But from this it
can be seen that the tanner can easily compromise the selling
value of his leather it;”be is tempted by abnormal prospective
profits into weighting or adulterating his leather too much.
Of course the tanner, like every other producer of a manu-
factured article, is going to use every possible means to cheapen
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the cost of his product and increase his returns. He is going
to adopt any new methods invented from time to time that
redound to his benefit and, for this reason, is it likely that such
methods will not be used? There is one possible way to stop
it, and that is to sell sole leather by the foot or measurement
instead of by the pound. This, however, would be revolution-
ary in its effect and entail the entire change of the system of
cost accounting in present leather and factory methods and it
is doubtful if it would be possible or practical to put such a
method into general use.

Chrome tanned sole leather is sold by the foot. The un-
doubted reason for this being that the leather cannot be or is
not weighted but is simply the pure hide fibre shrunk from its
original spread and preserved by the Chrome process, and the
tanner is not able to sell as many pounds weight to the square
foot as he does in a weighted or bark tannage. Therefore,
instead of selling such leather within the ordinary range of
sole leather prices by the pound, that leather buyers are familiar
with, for instance, 30 cents per pound, the tanner would have to
charge 6o cents or 70 cents per pound, and the shoe manufac-
turer would be immediately badly prejudiced against it because
of such an unusual price. Offering it by measurement, he has
found that he can sell it at about the same price per square
foot as he would ask for ordinary sole leather by the pound,
a reasonably priced figure as viewed by the shoe manufacturer
and, although the results are the same to the buyer in the cost
of the sole, that is, it is very expensive leather to cut, he is
better satisfied to buy it by the foot. This kind of leather is
so small a part of the sole leather in use that it does not have
any particular influence in the sole leather field.

As to the wear of the different kinds of sole leather as a
whole produced to-day, weight for weight of sole, it wears
fully as well or better than in years gone by, barring the soft-
ening proposition. The sole leathers analyzed and shown to
have some foreign substances in them, have worn as well and '
have given as much satisfaction to the wearer of the shoes as
shoes did when made in earlier years by old-fashioned methods.
The adulteration of sole leather has injected new problems of
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cost, etc., during the process of manufacturing and producing
the shoe rather than in actual wearing qualities to the con-
sumer. By this I do not mean to minimize the serious and
prohibitive results to the consumer that take place when the
leather is so loaded and stuffed that his counters and box toes
will collapse or his shoes will, after wearing and absorbing
some of the heat and perspiration of the foot, get into a chron-
ic state of sogginess. Such a condition could not be endured
and undoubtedly leathers that produce such results would be
rejected at any price no matter whether the leathers showed
a profit to the manufacturer or not, as he would not be able to
make his goods stick with the buyer; but if a reasonable
amount of weighting means more outer soles to be produced
out of a side of leather and that give as much wear as leather
ever did and perhaps more, that the shoe manufacturer can
finish, and which will give as much wear as the so-called old-fash-
ioned, bark tanned leathers have given in past years, then all
things being equal, the tanner would be able to continue
to produce his leather in his own way and not get into trouble,
always and at all times understanding that the shoe manufac-
turer expects to and must cut his leather at a gain.

Referring to the use of English sole leather for which the Eng-
lish consumer has a very deep and favorable prejudice, there
seem to be at least two distinct kinds of so-called Oak leather
produced in England; one, the best leather made in very sniall
quantity, taking about a year to tan, but guaranteed to be nothing
but pure hide fibre, thoroughly tanned but not loaded with
any foreign substances. The other line of leather which is even
better in color, more solid in feel, plumper in weight, and appar-
ently carrying more wearing qualities, is admitted to be tanned
by a wholly different process, to be very heavily weighted, and
sells in the open market for much less cost per pound, is used year
in and year out with success by the English manufacturer, for
all his shoe purposes and apparently for any purpose where great
wear and strength is the dominating feature. There may be
some leathers produced in this country as highly developed
from an adulterated standpoint as the English leather, but if
so, this has not become apparent.
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Within a comparatively few years there was a deep prejudice
among the manufacturers against the so-called extract tanned
leather, due to undeveloped methods of tanning and to their not
being acquainted with the product. Leather so produced could
not be manipulated by the common methods with which the man-
ufacturer was familiar in his processes, and, when the leather first
came on the market, it met with a slow acceptance. It seems to
have been of necessity and inevitable method of tanning and cre-
ates very little comment or distinction among the manufacturers
to-day if the leather works right in the shoes.

In the Oak and Union field, experience shows that the leather
produced in this way resists water better, is fully as tough in
fibre, and wears as long or longer than the ordinary so-
called old-fashioned, loose, open {ibred, bark tanned leathers.
This class of leather has a reputation of being very heavy weigh-
ing leather, and it is the natural conclusion of the shoe manufac-
turer, because the leather has not produced for him a maximum
thickness of sole to the minimum amount of weight per square
foot. Such matters, however regulate themselves in time as every
kind of leather seems in the long run to find a place where it
can be used.

Almost any feature in the production or consumption of leath-
er is capable of a wide difference of opinion and many points
that you would like to hear about the most may not have been
touched on. These it would be a pleasure to hear brought out in
a general discussion of your members present.

THE TANNAGE OF SOLE LEATHER WITH MIMOSA BARK.!
By Hugh Garner Bennett.

The advances in the knowledge of tanning which have been
made in the last decade, have indicated what is the most appro-
priate use of the many of the chief vegetable tanning materials,
and laboratory experiments have shown what are the most eco-
nomical methods for their employment. Indeed, it may now be
safely said that the knowledge of the effect of the commoner
vegetable tanning materials on the colour, weight, and general

! From the Journal Sociely Chemical Industry.
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quality of sole leather made from them, is one of the greatest ad-
vantages of the British sole leather tanner over his foreign com-
petitor. That further knowledge is desired on these questions
has often been evident to the writer, by the receipt of inquiries as
to the nature of the leathers produced by certain vegetable tanning
materials if used alone, it being rightly thought that this knowl-
edge will give the best guidance as to the most suitable manner-of-
blending with other materials. The experiments here recorded
were carried out by the use of mimosa bark alone, and it is hoped
that the results given may be of use in this way.

It is now well recognized that the golden rule for all vegetable
tannages is to start the tannage in weak infusions and afterwards
to move the goods through liquors whose strength in tannin is
gradually increased. The rate of increase in tanning strength
must, in all cases, be sufficient to maintain an appreciable rate of -
penetration, for in sole leather tanning, the use of mechanical
means for assisting penetration is not allowable. If, however, the
rate of increase in the strength of the liquors is too greaz, harsh
or drawn grain results, and hence it is exceedingly important to
know the extent to which it is possible to quicken the penetration
by rapidly increasing the strength of the liquors, without produc-
ing drawn grain. This differs for every vegetable tanning ma-
terial. With the so-called “astringent” tannins (e.g., quebracho),
the rate of increase in the strength of the liquors must be slow,
and the infusions used in the early stages of comparatively small
strength, whereas with the so-called “mellow” tannins (e.g.,
gambier), distinctly stronger infusions may be used, of which
the rate of increase in strength may also be greater. Hence in
the ordinary mixed tannage of sole leather, the mellow tannins
are employed in the early stages and the more astringent tannins
in the later stages, which method is accomplished in practice by
the system of working the liquors “down the yard.”

As the tannin of mimosa bark is known to belong to the class
of astringent tannins, it was thought worth while to carry out
some experiments on a small scale, with the object of finding
some method by which the tannins might be artificially “mel-
lowed,” so that stronger infusions might be used with impunity
and a quick penetration obtained. It has been pointed out. by
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Procter that the presence of neutral salts in tan liquors is
one of the important factors in producing mellowness, and it is
now well known that a preliminary mineral tannage materially
assists the rate at which goods may be penetrated by the vegetable
tannins, hence the experiments recorded below were made to
investigate the effect of adding various mineral salts to tan
liquor made entirely from mimosa bark. Small pieces of pelt
from an ox-hide belly, measuring about 9 inches in length by 4
inches in width, were employed for this purpose, and were im-
mersed in the tan liquors without any deliming other than a very
short washing in water. These were tanned in porcelain pits of
about 8 litres capacity, and in each pit the strength of the liquor
was the same, and increased at the same rate. This was accom-
plished by pipetting into each pit, day by day, equal volumes of
strong mimosa liquor. In each pit were placed 8 litres N/20
acetic acid, and in this was dissolved the salt whose influence was
being investigated. The barkometer strengths of each were
then taken and increased 3° by the addition of the strong stock
solution. The acidity of these liquors was then determined by
Procter’s lime water method, and the tannage commenced by in-
serting the goods. The tannage lasted altogether about two
months; one month in “suspenders,” increasing the strength of
the liquors 1° Bkr. per day up to about 30° Bkr., and one
month in “handlers,” increasing the strength of the liquors 3°
Bkr. every few days until a final strength of about 60° Bkr. was
obtained. The pieces were then lightly oiled with cod oil, dried
out, and finished. One experiment was carried out without the
addition of any salts for the sake of comparison.

Amount of  Strength No. of cc. lime Bkr.
salt in liquor. in acetic water required  strength
Salt employed Per cent. acid by 10 cc. liquor at start
— - N/20 11.4 4°
. Sodium acetate....... 3 ‘e 11.7 13°
Calcium acetate....... 3 " 9.9 20°
Magnesium sulphate .. 3 “ 10.7 19°
Sodium sulphite ...... 3 o 12.1 16%°
Sodium sulphite ...... % “ 11.2 6°
Potash alum.......... ¥ . 3.5 §%°
Chrome alum......... % . : 12.2 6°
Sodium sulphite ...... % Nf10 21.4 514°
Magnesium sulphate .. 3 “ 22.2, 634°
Potash alum...... eeee 1% “ 5.7 5%°
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In all cases, the presence of salts caused a very distinct in-
crease in the rate at which the pelt was struck through, a few
days sufficient for all pieces except in that pit where no salts
had been added. In all cases, also, when salts were em-
ployed, the pelt, after being just struck through, was extremely
soft, the tannage being obviously unsuitable for sole leather.
Where no salt was employed, however, the result was much
firmer, and quite promising for sole leather goods. Kach of
the salts had also its effect upon the color of the goods.
The acetates of calcium and sodium gave a distinctly darker
tinge than when no salt was used, and the chrome alum also
gave a darker color on account of the chrome absorbed. By
the use of magnesium sulphate, potash alum, and sodium sul-
phite, however, some improvement in color was obtained, es-
pecially in the case of the sulphite, which produced a much
lighter colored result in the early stages, but which, on the other
hand, also yielded by far the softer result. When less sulphite
was employed the effect both in lightening the color and soften-
ing the goods was distinctly less. It was found, further, that
the softness caused by the use of these salts could be partly elim-
inated by using handler liquors which contained none of the salt,
but when this was done the color of the goods rapidly became the
same. In order, therefore, that the effect in improving the
color should be at a maximum, it is necessary that the salts
should be in the liquors throughout the whole process. Another
series of experiments was carried out in precisely the same way
as described above, but with N/10 acetic acid instead of N/20,
with the object of discovering whether the softness resulting
from the use of sodium sulphite, etc., could be prevented by the
use of more acid. In this series, 0.5 per cent. of sulphite, potash,
alum, and magnesium sulphate were used (see table above), and
it was found that, in spite of the great increase in acidity, the
difficulty was only partially overcome. Furthermore, in all
cases the difference in color became less as the tannage pro-
ceeded and in the finished goods was scarcely appreciable.

From these considerations, it is clear that the employment of
these salts for improving the color of mimosa tannage is of
little practical value, and that their employment for “mellowing”
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the tannin, and assisting in a rapid tannage should also be mark-
ed by considerable caution on account of their liability to give
a soft result. The use of a very small amount of sodium sul-
phite to mellow a fresh mimosa liquor, into which green goods
are to be placed, is perhaps the only opportunity where it would
be wise to utilize these salts in the case of a sole leather tannage.

The results of the determination of the acidity of these liquors
before use is also somewhat instructive as showing the effect
of these salts on results obtained by Procter’s lime water method.
As saturated lime water is slightly weaker than N/20, it was to be
expected that rather more than 10 c.c. would be required to give
a permanent turbidity with 10 c.c. of the liquor, and although
this is usually the case, a curious anomaly occurs in the presence
of potash alum, in which case a turbidity is obtained long
before the acid present is neutralized. It has recently been
shown (Collegium, 1908, 357) that tannin in the presence of
sodium sulphate is an extremely sensitive reagent for the dcter-
mination of aluminium salts, by the formation of a colloidal pre-
cipitate, and it may be that the turbidity here obtained is due
to the precipitation of a similar compound.

The strong mimosa liquor used for strengthening the tanning
liquors in the above experiments was obtained by leaching the
mimosa bark in a battery of experimental leaches, consisting of
six cylindrical copper vessels fitted together on the press leach
system. The bark used was ordinary Natal bark, which, on
analysis, gave the following results:—Tannin, 37.0 per cent.;
soluble non-tannins, 9.5 per cent.; insoluble, 42.1 per cent.;
water, 11.4 per cent. FEach leach vessel was filled with bark,
and hot water was poured on to the first of the series from time
to time, to press the liquor forward into the other leaches, which
were filled at the rate of one per day. When all were full, the
barkometer strengths of the liquors in each were taken, and
found to be as follows—

(1) (2) (3) (4) (5) (6)

o° 2° 2° 7° 18° 50°

This shows how very rapidly the bark yields up its tannin
to water, and hence permits the preparation of exceedingly strong
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liquors by leaching only. It was found that by continuing to
press round over fresh material, it was possible to obtain with
comparative ease liquors varying between 130° and 170° Bkr,,
and liquors obtained in this way were employed in the experi-
ments recorded above. This point is of obvious practical im-
portance, both to manufacturers of mimosa bark extract
and to tanners who employ any considerable proportion of the
bark. In spite of the apparent ease with which the material
“spends” in leaching, however, it is an extremely curious fact
of considerable economical significance, that the apparently
spent bark still contains appreciable quantities of tannin, which
can only be leached out with some difficulty. This is well illus-
trated in the spent tan from the hot water leach (vessel (1)), in
the experiment recorded above, which would appear to be com-
pletely exhausted when judged by the strengths of the three
weakest liquors, but which, on analysis, yielded the fo!lowing
results :—

Analysis of spent tan. Stated on original material.
Per cent. . Per cent.
Tannin .coeeveeeccnannns 5.8 2.6
Soluble non-tannins ..... 1.0 0.5
Insoluble . ccociveeenns 93.2 . 42.1
Water ccocceiiiecicaanns 0.0 11.4

Leached out 43.4

100.0 100.0

The author now carried out a practical investigation in the
experimental tannery on the manufacture of sole leather by
means of this same bark. As the liquors had to be made up
as required from fresh leach liquor, it was necessary to com-
mence the tannage with very weak infusions just as in the lab-
oratory experiments, but some mellowness was imparted by the
addition of one-half per cent. and one-eighth per cent. of sodium
sulphite to the first and second suspenders respectively when
they were first made up. There was nevertheless in each of
the packs taken through a tendency to draw grain, especially in
the offal, and contrary to what might be expected, the liquors
did not seem to mellow in the slightest by passing goods through
them. In an ordinary mixed tannage the astringent tannins
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are in preference absorbed by the hides, and hence as goods pass
through, the liquors become increasingly mellow; the fact that
this does not happen with a pure mimosa tannage seems to
indicate that mimosa bark contains only astringent tannins, and
perhaps even only one chemical individual. '

It also became evident that the pure mimosa liquors had
little or no “souring” properties, ¢. e., that the material had a
very small capacity for producing organic acids by the fer-
mentation of the sugary matters naturally associated with the
bark. These acids swell the fibres and thus act in the oppo-
site direction to the astringent tannins, so that it is important
to have the correct ratio of acid to tan throughout the whole
of the tanyard liquors. It was found that although the early
liquors in the mimosa tannage were somewhat weak in tan,
the great astringency of the mimosa tannin caused the neces-
sity for an acidity appreciably greater than is now commonly
found in the sole leather yards of this country, and as these
acids were not developed in the liquors by natural fermentation,
it was found necessary to add acid to the tan liquors through-
out the whole process. A laboratory experiment showed that
if acid be used to the requisite extent in the early stages and
the goods be placed in stronger liquors which had not been
artificially acidified, the leather soon became quite soft and
flexible and quite unsuitable for sole purposes. Hence in the
practical work acid was added to every tanning liquor. A
good quality acetic acid was used for this purpose until ths
strength of the liquors in acid ranged from N/23 up to N/10
approximately. The necessity of this addition of acid is a ser-
ious disadvantage of the material and makes it quite out of the
question to use mimosa bark alone when tanning on a large
scale. It is probable that myrabolams would form an exceed-
ingly good blend with mimosa, not only on account of its sour-
ing qualities, but also on account of its comparative mellow-
ness and its beneficial effect on color.

The tannage given by the author to the goods in this case
was with mimosa bark only, and lasted about three months.
The process is specified in the following table:—
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No. of cc. lime

Time Barkometer water required

Nature of liquor in each strength by 10 cc. liquor
18t suspender........... 3 days 6° 10
2nd i ieeeans 3 ¢ 10° 1
3rd it reeenne 3 ¢ 15° 12
1st handler............. 7 22° 13
and L P 10 ¢ 27° 14
3rd ittt 4 ¢ 32° 15
1st layer ........ ceeeaes 1 week 50° 16
2nd Y ceeiiiecencennn 2 weeks 60° 20
3rd Y el 3 weeks 70° 22

On coming from the last layer the goods were drained over-
night, scoured, oiled, sammed, pinned by hand, lightly rolled,
dried further, heavily rolled, and dried out. They were finally
brushed by machine. '

The resulting leather was firm and of good quality, and
considering the red color of the bark and of the liquors which
are yielded from it, the color of the goods was remarkably light,
being only slightly pink. This pink can be partly eliminated
by bleaching with sulphurous acid, but soon returns if the goods
are exposed to light. An analysis of the finished leather
gave the following results:—Hide substance, 34.5 per cent.;
tannin and organic‘matter, 51.2 per cent.; ash, 0.3 per cent.;
moisture, 14.0 per cent. As would be expected from this anal-
ysis, the weights obtained were also good; one butt, for ex-
ample, gave a pelt weight cf 28 lb. and a leather weight of
20 lb., which is a yield of 71.4 per cent.

The thanks of the author are due to Prof. H. R. Procter for
suggesting this investigation and for much helpful criticism
and advice during its execution.

BOOK REVIEW.

The Design and Equipment of Small Chemical Laboratories. RICHARD K.
MEADE, B.S. The Chemical Engineer Publishing Co., Chicago, 1908. 136
pages.—This book, part of which has appeared in articles for the Chemical
Engineer, is intended for the guidance of the young chemist in equipping a
practical laboratory for the works, and seems well fitted for that purpose.
The work is plentifully illustrated with outline drawings and some dealers’
wood-cuts.

The first chapters are devoted to general arrangements with sketch floor
plans, etc. The good principle of a separate place for different operations
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is emphasized and details given for the relative positions of sinks, work-
tables, hoods, etc.

With regard to the broad subject of apparatus, the book is comprehensive
and little seems to be omitted. Being condensed, the treatmentis essentially
a list or classified catalogue of select approved forms found in the market.

The chapters on burette work, weighing and heating appliances are de-
tailed considerably. Special chapters on such specialties as assaying and
electro chemical analysis are included.

ABSTRACTS.

A New Method of Testing Leather. W. FAHRION. Chem.-Zig., 1908,
No. 75, reprint Collegium, 1908, Nos. 338-39, pp. 495-501.—When natural
hide is dried, its original water content of 8o per cent. is reduced to 15 per
cent., and it becomes hard and transparent. The softness and pliability
which characterizes natural skin is due to the separation of the fibres by
water, and on drying these adhere together. The object of tanning is to
overcome this ; Knapp defines leather as animal hide in which by some
means the fibres have been prevented from sticking together on drying.
The water of hide may be extracted by alcohol, and on drying the hide
again takes up 15 per cent. of hygroscopic moisture, retaining air in its pores
and remaining opaque. It is, however, restored by soaking to the condition
of the original hide, and is therefore no genuine leather. The modified
definition of leather is: animal hide which after treatment with water re-
mains flexible and soft on drying.

Laboratory experiments in tanning are best made upon skins from the
tannery which have been through the operations of softening, liming and
dehairing, including plumping and bating. For preservation, these may be
dried and when required, treated with water till 8o per cent. is absorbed.
The soft hide may also be preserved in water containing one-half per cent.
sublimate. Besides water, alcohol and other solvents may be used for ap-
plying the tanning materials ; it is first necessary to expel the water in the
hide by the solvent in question.

To determine experimentally to what extent leather has been formed, the
above definition cannot be applied practically, especially with hide powder
which is especially suited for this work. The behavior of the product with
boiling water is made use of. By such treatment, raw hide is converted entirely
into glue, chamois leather but slightly so, vegetable-tanned leather gives
glue tannate, and chrome leather is unaffected. The resistance of leather
then to boiling water gives a measure for the degree of tannage. The
author’s hot water test is carried out as follows : 1 grm. of the finely divided
material is heated in a 100 cc. standard flask of Jena glass with 70 to 8o cc.
distilled water for 10 hours in boiling water, shaking occasionally and re-
placing the water evaporated. The solution cooled to 75° is then made up
to the mark, filtered through linen. Fifty cc. of the filtrate are evagorated,
dried at 115° to 120° to constant weight. The residue is ignited, again
weighed and the difference X 200 = per cent. solubles. Ina second sample
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of the original material, the moisture and ash are determined. The content
of insoluble organic material expressed in percentage of the original sub-
stance, water and ash free, is rated as water proof, and is the measure for
leather formation referred to. The method gives results concordant enough
for comparisons, and has given the author good service.

Material Water Ash Soluble Water-proof

Hide powder (a)......... 17.0-13.0 0.2 78.1-82.8 0.0-5.7

Hide powder (b)......... 14.2 0.4 82.4 0.5

Chamois leather.......... 19.7 5.6 14.6 80.5
Vegetable tanned :

Sole leather...cccveeeenen 13.1 1.3 39.8 54.5

Upper leather...... ceeenn 16.2 0.5 25.0 70.0
Chrome tanned : .

Weak chrom'd hide powder 13.3 1.3 59.0 30.9

One bath leather ...... ... 15.9 5.8 8.5 90.4

Two bath leather......... 18.3 6.6 10.2 86.4

WOOleeeeeeorenceaeaanans 9.3 1.6 1.2 98.7

The view is sometimes advanced that hide contains albuminous substances
which are important in tanning. If this were so, they would be coagulated
in the hot water test instead of going entirely into solution. It is more
probable that hide is either a chemical individual or a mixture of very simi-
lar substances, as concluded by von Schrider and Paessler, in the former’s
‘* Gerbereichemie.” The high ash in chamois leather is due to the liming
and is variable. The soluble found in this leather was pure glue, which
could be precipitated by tannin. After the hot water treatment, the insolu-
ble was no longer leather, but after drying, an elastic, friable mass. In the
case of the vegetable-tanned leathers, the tannin was in excess and separated
out on cooling, amounting to 16 per cent. difference in solubles with sole
leather. The insoluble glue tannate formed is half liquid while hot and
hardens on cooling ; it is soluble in alcoholic alkali and the solution freed
from alcohol and acidified, precipitates part of the tannin, as is the case with
a direct extract from leather with alcoholic alkali. An ideal leather of 100
per cent. water-proof is not attainable nor practically desirable, but the hot
water test may be used in judging regular products.

Breinl (Zfsch. angew. Chem., 1888, p. 69o) has found that wool goes com-
pletely into solution with water in a sealed tube at 150° ; here it is scarcely
attacked. May not wool differ only from sheep-skin in being after a fashion
tanned? The ultimate analysis for C, H and N is much the same, and ex-
periment shows that wool contains a small amount of fatty derivatives in-
soluble in ether, and may be held to be analogous to chamois leather.

Compounds of Gelatine and Tannin. ]J. T. Woop, (ollegium, 1908, No.
338, p. 494.—At the time the author published his paper onm tannin precipi-
tation by gelatine (JOURNAL, 1908 [3], p. 183,) he assumed the compound
to be of constant chemical composition. Following since suggestions made
by Dr. Stiasny and Prof. Procter, he has found that the amount of tannin
precipitated is greatly reduced by depriving the gelatine of its mineral
matter. It has also been found by Weiske that addition of an electrolyte
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brings about an instant precipitation. The conclusion is that the precipita-
tion is a colloidal one, complicated and variable with the conditions. As
the situation is very similar in tannin analysis, it is remarkable that results
are concordant as they are. The colloidal nature of the reagents require
strict adherence to every detail of the analysis.

Valuation of Willow-Bark according to von Schroeder’s Hydrometer Method.
APPELIUS AND MERKEL. Gerber Zeitung, 1908 [51], No. 296.—Willow-
bark is an excellent tanning material and although little used in Germany
because of scarcity, is much employed in Russia. Willow-bark from Russia
was used in these investigations, 100 grms. being extracted 24 hours with
1 litre water at 15° C. A comparative table is given of specific gravities of
solutions from 0.48to 1.0° B., with corresponding percentagesin tans. Check
analyses showed a fair agreement and the method is considered sufficiently
accurate for valuing the bark commercially.

New Practical Method for Determining Tannin. L. E. Cavazza. Chem.-
Zentralbl., 1908 [2], No. 26, p. 2045.—The tannin is precipitated by lime
water in a funnel, the tube of which is closed at the bottom. The height of
the precipitate after settling is read off the tube which has been previously
calibrated with precipitates from known amounts of tannin, 1, 2, 5, 10 mgs.
One cc. of calcium tannate here corresponds to less than .occo3 grms.
tannin.

Constitution of Tannin. M. NIERENSTEIN. C(ollegium, 1908, No. 339,
pp. 502-4. The author has already shown that on oxidation of tannin in
acetic acid solution by potassium persulphate in presence of concentrated
H,SO0,, ellagic acid is formed ; this favors the assumption of digallic acid as
a component of the tannin complex. By the use of hydrogen peroxide as
the oxidizing agent, the author has succeeded in oxidizing tannin (I)in
part to ellagic acid (III), also obtaining the intermediate product (II),
which he terms luteoic acid (Luteosdure)

+rCO——-O0-—1+ rcO——-0-——1+
/\OH 7 \—.——/\OH
o (b ol I L
HO\/OH HOOC\/OH HO\/OH HOOC OH
OH OH
rCO———0-———+ +CO0—-0-——+
—_ NoH /" \oH
(III) l ‘ ' (IV)
HO\/—-O-—-CO—\ /OH HO\/ —-0-—CO— H
OH OH

Thirty grms commercial tannin were boiled with 20 cc. peroxide and one-
half litre water for 2 hours (inverted condenser), the solution becoming red
and separating 8 grms. of a red powder analyzing for ellagic acid. The
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mother liquor concentrated one-half separated reddish brown crystals of
luteoic acid C,;H O,. It differs from ellagic acid in being soluble in alkali
with a red brown color; it dissolves in concentrated H,SO, with formation
of ellagic acid. It decomposes with gas evolution at 338 to 3¢2°. On warm-
ing with 10 per cent. soda solution, it changes to ellagic acid. Acetylized, it
gives tetra-acetylellagic acid. The ordinary methods for eliminating the
carboxyl group failed, but by treatment with hydriodic acid (Fittig and
Binder's method with cinnamic acid), after 5 days exposure to daylight
there was a complete separation of pentaoxybiphenylmethylolid,

HO\JOH \/OH

OH

This forms yellow leaflets, crystallized from alcohol, melting point 259 to
262°,

Tetra-acetyldigallid (IV) was prepared from acetyltannin dissolved in
pyridin and slowly mixed with pyridin containing phosgene. The product
separating was boiled with acetic anhydride, precipitated with and recrystal-
lized. The formula confirmed by analysis and acetyl determination is
CH,04(C,H;0),; melting point 130 to 132°.

Acetyldigallid oxidized with hydrogen peroxide gave ellagic acid. Hy-
drolyzed by boiling with dilute H,SQ,, it gave gallic acid.

Tannin Constitution. K. FEIsT. Chem.-Zeitung, 1908 [32], pp. 918-19.—
Since tannin is dissociated by water, the author has prepared the material
for his investigations with exclusion of water, extracting the gall-nuts with
chloroform, benzene and ether. By fractional extraction with ether, a
small amount of a yellowish substance was obtained, melting at 233° with
decomposition and resembling tannin; it differed from it in giving no pre-
cipitate with albumen or quinine salts. Molecular weight (boiling-point
method), 317. On hydrolysis, gallic acid and glucose were obtained. The
substance was named glucogallic acid, and is assumed to be an ethereal com-
pound of gallic acid and glucose, either C;;H,;O,,, the acid form (I), or
Cy3H,,0,, the lactone form (II); the analysis agrees better with the last.

OH OH
HO N\—0 ———cln . HO/ N\—o0— ClH
' i CHOH (I) l } CHOH
N/ CHOH h4 CHOH
(1y COOH u | co | (1)
CH—— 1 CH
| |
C|HOH | (iHOH
|
CH,0H ) ——CH,

The tannin extracted with acetone could only be obtained amorphous and
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according to capillary analysis was a single substance; molecular weight
615. The rotary power was greater than that of commercial tannin. It
yielded glucose, which is doubtless the cause of the optical activity of
tannin and glycogallic acid. On hydrolysis, the greater part of the gallic
acid was easily separated, but a small amount separated with difficulty as
with glycogallic acid, showing that gallic acid is united with glucose in dif-
ferent ways. The constitution given to gall-nut tannin is that of an ethereal
compound of glycogallic acid with two molecules of gallic acid of the lactone
form, C,;H,,0,,, mol. weight 618.2, or the acid form, C,H,,0,,, mol. weight
636.2.

Additional Remarks on the Extraction of Tanning Materials. W. EITNER.
Der Gerber, 1908 [34], Nos. 820-23, pp. 291, 305, 319, 333.—This is supple-
mentary to the author’s paper on rational tannin extraction of last year.
He first points out the importance of keeping in mind the use whichis to be
made of the extracts obtained. The usual practice is to extract the maxi-
mum amount of tans possible, and many tanners strive for results based
upon the chemical analysis. It must be considered, however, whether the
different tan-stuffs possess equal tanning power or tan in the same manner.
Only those tans are available which remain in solution at the temperature of
the tanning operation. This temperature, may be increesed, however, as
the tanning advances, since hide resists heat better the more it is tanned.
The analytical control of the extracted material is correct only for a few
simple materials like sumac or gall-nuts, which contain but a single tan-
stuff. Most materials are complex and yieid at high temperatures difficultly
soluble tans which deposit a sediment on cooling. The author has examined
a large amount of technically extracted material and finds that in general
practice, tanning material is well utilized, and that less useful substance is
thrown away in waste bark than many think. This is due principally to the
ready solubility of the really useful tans. The ratio between useful and use-
less tans in material will vary not only according to the kind of material,
but also in the same material according as it is fresh, or already partly ex-
tracted. From the material employed for dusting layaways, only the easily
soluble tans are removed. The used material will then contain relatively
large amounts of difficult soluble tans which can only be extracted at high
temperatures. The solubility of these is also lowered by the presence of
acids which have been formed during standing in the vats. The liquors
obtained by extracting used material are best suited for fore-tanning and
plumping, and are also used with advantage in extract tannage in the hand-
lers. On extraction at 60°, a liquor is obtained which contains only soluble
tans without sediment, and also retains the acid. If the material be extracted
boiling, however, acetic acid is lost and the less soluble tans go into solution,
but deposit on cooling. The analysis of the spent material shows better,
but there is no real advantage. Fresh and used material should be extracted
separately.

Some analyses are next quoted. Slovak pine bark, 13.5 per cent. tans
after leaching for fore-tannage of sole leather, gave 2.62 per cent. tans ; the
extraction was carried out boiling in the last three vessels of a battery of 8.
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Nevertheless the proprietor was not satisfied with the effect. An experi-
mental extraction in the same battery without boiling, adding hot water to
the last vessel, gave a spent bark of 5.8 per cent., which proved to be
entirely difficult soluble tans. A Carinthian pine bark, leached in a battery
of 7, gave 4.06 per cent. residual tans, all difficult soluble. A Styrian pine-bark
(32 per cent. tans), extracted in a series of 8 with steam, yielded a residual
bark of 4.39 per cent., all difficult soluble. The leaching in these four ex-
amples is considered sufficient, the second being the most rational, although
leaving most residue. Another Syrian bark (old), after leaching, gave even
6.8 per cent. tans, all difficult soluble. Similar results were obtained with
used pine bark from layaways, containing g per cent. tans; on extraction
in a battery of six vessels, boiling out with steam in the last, a spent bark
of 5.5 per cent. tans, all difficult soluble, was left. This material came from
the same tannery as No. 3 above, probably the same original bark. The
different result obtained in this last extraction is attributed to the acid in
the bark from the layaways. Some samples of leached pine bark showed 7
to 8 per cent. tans, part of which was still useful ; these could not be de-
termined directly, but the useless tans were found to average 5.5 per cent.
From all the above it is probable that leached pine bark of about 5 per cent.
tans (lower with young bark, higher with old), contains nothing useful ;
this amount should be deducted from the analytical returns in computing
costs.

With oak, the spent bark from six tanneries ranged from 1.7 to 2.7 per
cent. tans.

Quebracho wood is always extracted hot ; its difficult extraction is not due
to the hardness of the wood, but to the peculiar nature of its tans. Of the
20 per cent. total, 10 per cent. are easily soluble, 8 per cent. first above 40°, and
2 per cent. (resinous) at boiling. As an average from several tanneries, 3.5
per cent. tans were found in the residue from extraction in open vessels, and
1.8 per cent. when extraction was carried out under pressure. In both ex-
tractions the useful tans are exhausted together with some which are useless
and even injurious in tanning. The extract makers, by the use of chemicals,
make this last available.

Myrabolams are frequently extracted in tanneries. Analyses of residual
materials from extraction under pressure gave 2.8 to 3.7 per cent. tans;
these were less colored and more soluble than the residual tans in spent
bark and wood, but they separate at the temperature of tanning and are in-
effective. Residues from open extraction of ground material contained 6.7
to 8.2 per cent. tans; 7.5 per cent. probably represents then good utilization.

Samples of spent mallet bark from four different places gave 9.4 to 9.8 per
cent. tans.

The other tanning materials in use are seldom extracted singly. Dataare
available for galls and valonia, which have already been used forlayers. The
dried material from the layers contain 18 to 26 per cent. tans according to
their position, and after extraction, 12 to 18 per cent are utilized. Metallic

. or cement vessels should not be used for extracting sour material, but rather
vessels of wood.
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Results are also given for residual tans from various extractions of mixed
materials. It was found that these agreed on the whole with the computed
results from the data for extraction separately.

In conclusion, since the useful tans can be readily obtained with the or-
dinary extraction apparatus, it is doubtful if there is any gain in using the
various new forms claiming increased effect.

School of the Tanmer (continued); De-liming. A. ScEMIDT. Le Cuir,
1908 (1), No. 15, pp. 5-7.—If lime be left in the hide, it rapidly injures it ;
the air converts the lime into-carbonate, which in large hides fills the pores,
preventing absorption of the more useful tannin. A gain in weight by such
means has little to recommend it, which applies also to the neutralization
with sulphuric acid, giving likewise an insoluble salt. Moreover, the
presence of lime causes spots and an irregular color of the leather, and when
this is to be blacked the color takes irregularly without remedy. When
ready for tanning, the skin should consist only of pure hide and water. The
sole method is to convert the alkaline lime with some acid into a soluble
lime salt to be removed by washing. This is the only operation in leather
making which can be followed and controlled by chemical test. A small
cutting of the thickest part of the hide is soaked in water containing a little
phenolphthalein ; this should not be reddened when the lime is completely
removed. Hides spotted on the grain with red, violet or gray, to be seen in
many tanneries, show incomplete de-liming which might have easily been
avoided by using the above test. It should be added that a careful, complete
de-liming does not make any less necessary the following mechanical opera-
tions, especially those upon the grain. There must still be removed the
refuse formed from the fat of the skin, either by hand or by machinery; if
not thoroughly doue, the taanage is irregular. After this preparation, the
hide will be considerably shrunken, but its volume will be restored by the
subsequent swelling in the initial tannage or in a special plumping bath.
The various means used in de-liming will be described in the next article.

Discussion Relating to Large Liming and Tanning Vats (continued). Gerber
Zeitung, 1908 [511, No. 300. No. 245, conlinucd.—Drum tanning, while
much used, is an incomplete process. The butts are too strongly limed, and
as a rule, chemiicals are introduced so that the leather may not need bleach-
ing. If the extracts used are soluble enough to give light colored leather
direct without chemicals, the leather is rarely good. Whenever the object
has been to get fine colors, either by bleaching, use of cold soluble extracts,
or adding chemicals during drum tanning, the leather has suffered. The
sediment from commercial extracts is a hindrance to rational tanning as well
as the great quantity of uncombined taus in the hide. This can be avoided
by using tannery made extracts.

Precautions in Storing of Leather. Gerber Zeitung, 1908 [51], No. 297.—
The hest leather may deteriorate if not properly stored. The mould fungus
requires for its development moisture and heat, and these prevail in spring
at the beginning of the hot season. During the cold and moist season, the
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leather absorbs water, the content being greatest in November to March and
then gradually falling off, reaching minimum in July. The moisture of the
leather disappears most rapidly in contact with dry air, and to prevent mould
formation a continual and systematic airing of the store-room is necessary.
The windows should however be closed during rainy or damp days, and
generally at night. The leather should also be frequently shifted in the
stack. Any mould appearing is wiped off the individual hides with a rag,
outside the store-room in a well aired place. If in spite of these precautions,
a vigorous growth of mould appears, then each hide must be wiped off and
eventually the stock room thoroughly disinfected. The hides are carried
out, a small coke furnace brought in and kindled, and after the room is
well warmed, a few handfuls of flowers of sulphur sprinkled on the coals
and the whole left over night. The next day, the ceiling, walls, and floor
are thoroughly swept.

In airing the leather, the drying should not be pushed too far, not only
for financial reasons (loss of weight), but also to avoid making the leather
brittle. Over-dried leather may also take up so much moisture during
working as to become spongy.

Salt Stains in Hides. Le¢ Cuir, 1908 [1], No. 15, p .21.—The French syn-
dicate of dealers in crude hides offer a prize of 2000 francs for the explana-
tion of and remedy for saline pits and spots in hides.

PATENTS.

Process for Stretéhing and Straightening Leather Belting. U. S. Patent
No. 908,957. M. H. anD C. G. Cook, San Francisco, Cal.

Apparatus for Stretching and Straightening Leather Belting. U. S. Patent
No. 908,958. M. H. AND C. G. CooOK, San Francisco, Cal.

Evaporator. U. S.Patent No. 909,028. C. L. SCHALITZ, San Francisco,
Cal.

Leather Stretcher. U. S. Patent No. 909,123. F.]. RUPPEL, Baltimore,
Md.

Leather Splitting Machine. U. S. Patent No. 909,157. A. A. CHILSON,
Salem, Mass.

Process for Enameling Leather. U. S. Patent No. 909,288. B. B. GoLp-
sMITH, New York. —The process of enameling leather which consists in sup-
plying it with a surface containing pyroxylin and then applying thereto a
solution containing pyroxylin and boiled linseed oil.

Manufacture of Tanning Extracts. U. S. Patent No. 909,343. D. STEw-
ART, Inverness, Scotland. —The process of manufacturing tanning extracts
and liquors, which consists in passing successively through vats or pits con-
taining tannin-containing material waste sulphite liquor whose ash contains
not more than 6 per cent. of iron calculated as FeO, and then settling out
difficultly soluble substances and concentrating the clear liquor.
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Leather Working Machine. French Patent No. 393,019. F. J. PERKINS AND
J. W. SMmrTH. :

Depilating and Leather Working Machine. French Patent No. 393,453. A.
G. MOENUS.

Process for Strengthening Leather. French Patent No. 390,122. M.
BRIHAYE.—A dressing containing a base of gelatine is applied to locally
strengthen the leather used in shoe manufacture, etc., enabling the usual re-
enforcement with paper, leather, etc., to be dispensed with.



Journal of the

American Leather Chemists Association

Vol. IV - MARCH, 1909 No. 3

W.H.TBAS .. . . . ittt ettt et e e e e Editor and Manager

Correspondence pertaining to the Editorial Department should be addressed to the
Rditor at Ridgway, Pa. '

Published Monthly by the American Leather Chemists Association.

Subscription—Members, $5.00 annually ; Non-members, $7.00 annually.

Checks for Subscriptions and Advertisements should be addressed to the American
Leather Chemists Association.

All Business Communications should be addressed to the Chemical Publishing Com-
pany, Easton, Pa.

Entered as Second-class Matter at the Post Office, at Easton, Pa.

Copyright, 1908, by the American Leather Chemists Association.

The American Leather Chemists Association
G. A. KERR, W. H. TrAS, H. C. REED, ]J. H. YocuM, F. H. SMALL . . Past Presidents

OFFICERS, 1908-'09

PRESIDENT—H. T. WILSON, Dubois, Pa. CounciL—G. A. KERR, Lynchburg, Va.

VICE-PRESIDENT—]. H. RUSSELL, San F. H. SMALL, Worcester, Mass.
Francisco, Cal.

SECRETARY-TREASURER—H. C. REED, CHas. EAcHUS, Newark, N. ).

Stamford, Conn. C. W. Norris, New York.

ELECTIONS

The following have been elected members of this Association :

ACTIVE
Mr. Thomas A. Faust, 46 Orleans St., Newark, N. J. (from Associate to
Active).
Mr. M. E. Mason, 270 Fox St., Aurora, Ill.
Mr. Benjamin S. Priest, 348 Congress St., Boston, Mass.

ASSOCIATE
Mr. Albert B. Mosser, Mahaffey, Penna.
Mr. George W. Daugherty, Ridgway, Penna,
Mr. L. P. Norton, The Sawyer Tanning Co., Napa, Cal.
Mr. G. A. Braun, National Chemical Co., Syracuse, N. Y,



70 LEATHER CHEMISTS ASSOCIATION

EDITORIAL.

The Conventions of our Association should be held every two
years instead of annually, as at present. This change would
certainly increase the attendance, and would not lessen the in-
terest in our work; and it would also decrease the possibility of
hasty conclusions drawn from hurried experimental work. A
year is too short a time in which to report more than progress
in some of the subjects under committee investigation. These
investigations frequently develop conditions, that make other
experiments desirable before a report is tendered; with the
short time at the disposition of the committee chairmen, and
knowing of the routine demands on the time of the members
of the committee, the chairmen are tempted to present their re-
ports, and suggest the desirability of getting results from the
secondary experiments, before accepting the conclusions as final.
With two years in which to complete the assigned work, it would
seem that in any but the more complex subjects, a confident
finality could be indulged in by the chairmen.

With the annual meetings the members will not make the effort
to attend, that they would in the case of biennial gatherings.
Our country is large, and the time and money consumed in
traveling to an annual meeting is sufficient to become a matter
for consideration on the part of most of us. With biennial
meetings, at least half of this non-attendance cause is removed,
and the other half will be readily absorbed by the simple fact
that the meetings are biennial.

If the conventions are held every second year, they could be
called for the year between the Conference years of the I. A.
L. T. C., in which case each association would have an oppor-
tunity of testing and criticising the conclusions of the other. If
the meeting years of the two associations were coincident, both
bodies could pursue the same lines of investigation during the
interim, and this would certainly lead to a closer union.

The term of office in our Association has lately been in-
creased to two years, and it seems logical that committee terms
should be made the same, and this would naturally mean biennial
conventions.

Another change that should be made in the administration of
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this Association, relates to the method of electing officers.
Nominations are now made by mail and the nominees thus
selected are voted for at the convention. Regardless as to
whether the present method of determining the nommees is
continued, the method of electing should be such as to allow
every active member the privilege of registering his choice. It
is hardly in keeping with the elaborate arrangements for nomi-
nations, to allow the final choice to devolve upon the. members
present at the convention. If the entire active membership is
to participate in the nominations, the entire active membership
should participate in the final choice. If it is not deemed wise
to attempt the two mail votes that this would require, then con-
stitute the Council a nominating committee, and let the entire
active membership vote on the nominees.

We are in receipt of the first issue of Leather, an English
monthly under the editorial guidance of Mr. M. C. Lamb, the
well-known authority on the dyeing and finishing of leather
This new publication intends to deal with the technical and prac-
tical side of the industry, and if it can fill the recognized de-
mand for such an English periodical, it must succeced.  With
the continued support of the class of writers represented in the
initial number, it should fill the demand, and if for no other rea-
son than that of national pride, Leather should have the support
of the many English leather chemists competent to contribute
technical and practical articles.

Space reservations for proceedings of trade organizations are
provided for, and this evidence of acumen should bring its tangible
reward. We question the utility of a price list of tanning ma-
terials in a publication of this kind; it cannot be universally
accurate, it could be misleading, and on the whole seems super-
fluous.

Mechanically, the magazine is pleasing, of a high order of
workmanship, and entirely consistent with its indicated literary
merit.
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THE THEORY OF TANNING.
By Robert W. Griffith.

It has been asserted that in the art of tanning there is no
relation between Theory and Practice. Those of the latter
school claim that they alone are responsible for the progress
which the industry has made and is making. The theorists on
the other.hand advance no claims as to what may or may not
be accomplished as a result of their researches, but it cannot
be denied that their efforts add materially to the common fund
of knowledge.

Practice is wont to scoff at theory but the former should real-
ize that the essential and fundamental principle of Theory is
that it must be sound in practice. If theoretical principles are
not sound in practice then they become hypothesis and not theory.
The relation between Theory and Practice is then, the same as
exists between Cause and Effect.

If then, for no other reason than that of mental recreation,
practical men should consider the problems of their industry
and contribute their share of knowledge to aid in the advance-
ment of the industry. In building up the science of the tanning
industry the contributions of practical and intelligent observa-
tion are as essential as the data contributed from the laboratory.
The primary object of this paper is to review the most recently
advanced theories of tanning from the standpoint of common
practice. It does not aim at destructive criticism, but rather
to be constructive.

Stiasny in his recent excellent paper,—‘“Critical and Experi-
mental Contributions to the Theory of the Tanning Process,”
(This JourNaL, 1908, p. 2406), discusses at some length the
theories previously put forward, analyzing them in detail, dis-
puting many points and advancing experimental data in proof of
his contentions.

Fahrion’s theory that the tanning process is cssentially an
oxidizing one, comes in for a good deal of criticism. Stiasny
proceeds to demonstrate by experiments that this theory cannot
be substantiated, on the ground that hide fibre previously treated
with a weak solution of peroxide of hydrogen, looses none of its
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affinity for free acid or alkali. He further urges that the com-
bination of hide substance with acids or alkalies from aqueous
solutions is not to be explained by a chemical reaction. Stiasny
describes many interesting experiments in proof of this and
interprets the results obtained to support his own views. Stiasny
next proceeds to discuss the chemical theory advanced by Nier-
enstein. This theory assumes a decomposition of the hide con-
stituents brought about simultaneously with the decomposition
of the tannin bodies and suggests a chemical combination be-
tween the two decomposition products resulting in the pro-
duction of leather. It is difficult to recouncile this theory with
practical observation and Stiasny’s experiments do not support
it. All of Stiasny’s experiments arc not, however, apparently
as conclusive in demonstrating the erroneousness of the chem-
ical theory, although his own conclusions are opposed to it.

In this critical spirit Stiasny treats. with all the theories of
tanning which can claim any serious consideration, and concludes
that none of them fully explain what really takes place in the
tanning process. Stiasny's own observations lead him to the con-
clusion that tanning is primarily an adsorption process and that
the adsorbed substance undergoces sccondary changes. This ex-
planation involves an interesting discussion on colloidal and
crystalloidal substances, but no light is thrown upon the nature
of the secondary changes which the adsorbed substance admitted-
ly undergoes. It is only in an explanation of these changes
that a satisfactory solution of the problem is to be found.

Stiasny’s experiments to disprove Fahrion’s theory are by
no means conclusive and whilst it may not be expedient to accept
the latter’s without question, yet it is not to be disregarded on
the evidence which Stiasny brings against it. Stiasny’s trcat-
men of hide fibre with peroxide of hydrogen, (HO.OH) does
not prove that the fibre was oxidized by such treatment, and it
is by no means clear why it should be. The essential feature
in the theory of oxidization is the vehicle which conveys the
oxygen atom. Now it does not appear that Hydrogen would
suggest the most suitable vehicle. In the compound HO.OH, if
we replace one atom of O with one of C, we have the com-
pound H.COH, (Formaldehyde) and this substance is known
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to have great affinity for hide fibre, and in subsequent experi-
ments Stiasny shows that hide fibre previously treated with for-
maldehyde possesses less ‘‘combining value” with acids than
when not so treated, a fact which supports the chemical theory,
and would seem to indicate that the fundamental principle of
tanning involves the employment of a suitable vehicle for
Oxygen.

The one feature common to all tannages, both organic and
inorganic, is the presence of the oxygen atom. Most investi-
gators have directed their attention to the study of the tannages
separately, and none have apparently looked for a principle
common to all tannages. A consideration of the vegetable
tannage in the light of recent investigations on tannin and gela-
tine compounds, (Wood) shows that tannin does not differ from
the mineral tanning salts and the aldehydes in that it does not
precipitate gelatine from solution under chemically pure con-
ditions, but they all do render gelatine insoluble.

The question which now arises is whether it is the tannin
or certain decomposition products of tannin which becomes
responsible for the real preservative principle in the making of
leather. The practical value of the bodies known as ‘“non-
tannins” is now recognized, and it has been demonstrated that
an old tan liquor which showed no “tannin” by the hide powder
analysis, was yet able to produce a good tannage on a skin
treated with it. The “tannin” bodies are of such a nature
that they readily break up into compounds of simpler con-
stitution. Now it is reasonable to assume that tannic acid like
all other organic acids, has a corresponding aldehyde, and it is
probable that aldehydes are formed as the result of the break-
ing up of the tannin bodies in contact with the fibre.

If we may now assume that oxygen is the factor involved in
the production of leather, a review of the conditions under which
all tanning takes place tends to show that a colloidal condi-
tion of the oxygen vehicle is necessary for a complete tan-
nage. This principle is well illustrated in the case of Chromic
acid, CrO;,—a crystalloid—which although easily taken up by the
fibre, has no real affinity for it, but when this chromic acid
becomes reduced to chromic oxide, Cr,0,;,—a colloid—we have
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a permanent tannage. In the case of the one bath chrome tan-
nage, we have a process analogous to dialysis in which the base
of the salt is retained by the fibre and the acid radicle liberated
into the bath.

Experience has taught that the basicity of the chromium
salt is the most important factor in the production of a satis-
factory leather, or in other words, the completeness of the tan-
nage depends upon the relation of the oxygen to the mineral
base, and the closer the union is between these two bodies in
their ultimate fixation upon the fibre depends the permanency
of the tannage.

In investigating the theory of tanning from the standpoint
of what is accepted in practice, it would appear logical to con-
clude that the transformation of hide fibre into leather depends
upon the addition or subtraction of oxygen by means of certain
vehicles, which enter into intimate contact with the fibre and
bring about a chemical change in consequence, and this results
in producing a product of higher molecular constitution than
the original hide.

It is generally accepted that the primary changes in the tanning
processes are brought about by physical agencies, but close ob-
" servation and investigation point to the probability that the
secondary changes are due entirely to chemical action.

A LABORATORY DRUM.
By W. S. Loud.

Having been called upon frequently to do work at our labora-
tory which necessitated the use of a drum larger than the
regular non-tannin drum, I have designed and constructed the
apparatus shown in the accompanying cut.

The frame is of cast iron, to the flat base of which is fastened
the wooden socket which centers the bottle in the frame.

The bosses on ecither side of frame are fitted with 13/16
inch shafting so that the apparatus can be set up in standard
hangers. We use a one-gallon glass stoppered bottle, but a
much larger one may be used as the wooden sockets in the
base of the frame are interchangeable.
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The bottle is held in place by a screw in top of the frame
fastened to a wooden cup containing a rubber stopper such as
is used in the non-tannin shaker.

The agitator is perfectly balanced, ecasily cleansed and we find

for purposes such as processing hides for color tests, etc., that
we get much better and quicker results than with a smaller drum.
If there arc any of our leather laboratory friends who should
have occasion to install one of these machines, the pattern for
the frame could be obtained from the writer.
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NOTES ON EXTRACTION OF TANNING MATERIALS.
By George A. Kerr.

The recent effort of the A. L. C. A. to decide whether or not
it should adopt an official form of extractor prompts me to
submit the following notes relative to extraction, with the hope
that some one who has the time to spare will continue the work
and determine conclusively if the proper analysis of the liquor
resulting from an extraction of spent or fresh tanning material
will not tend to yield more comparative results than attempted
control of the method of extraction in itself.

In the manufacture of tanning extracts, the writer has found it
impossible to accurately check the results which obtain in practice
with the analysis of the wood before and after leaching. That is
to say, the yield of extract cannot be accurately determined by
the difference between the indicated tannin or extractive contents
of the wood previous to and after extraction in the mill.

The actual yield being in the majority of instances greater than
that figured from analysis, led to the surmise, which subsequent
observation tends to confirm, that the fault was in the laboratory.

It has probably been a matter of common observation that,
when evaporation of the soluble solids from a spent wood or bark
solution had reduced the volume to about one-fifth of the
original 100 cc., a considerable precipitation occurred, and in-
stead of the solution remaining clear until the evaporation was
tompleted, the precipitation increased until in many instances a
crust was formed, covering the entire surface of the solution.

Here we think we have found the chief cause of discrepancy
between factory and laboratory figures, and it is not improbable
it may be found to be an important cause of variation in the
analysis of raw tanning materials, those which have been leached
especially.

The presence of this precipitate makes it obvious that the ex-
traction of spent wood and bark involves the extraction of con-
siderable quantities of matter which is insoluble, excepting in
extremely dilute solutions. Whether such matter is non-cellulose
or the decomposition products of cellulose, we do not know,
nor has its composition any important bearing on the point at
this time.
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It is evident, however, from the analysis and tests which are
herewith submitted, that it is precipitated by hide powder, and
therefore estimated as tannin, to a great extent, in spent wood or
bark solutions, and because of its insolubility to a lesser extent
in fresh wood or bark solutions, while in properly made con-
centrated liquors, it should not be present at all.

Illustrating the extent to which analysis is affected by this pre-
cipitable matter, extractions of ten samples of spent wood were
made by our regular laboratory method, 4. e., the percolator. The
period of extraction covered 5 hours. The quantity of wood
used was 50 grams dry, and the volume of liquor taken off
1,000 cC.

A portion of liquor was analyzed in the usual manner (A in
table) and 500 cc. of the remainder filtered and evaporated on
the water bath until the volume was reduced to 100 cc. After
cooling, the concentrated liquor was filtered, an aliquot portion
measured off and diluted to the strength of the original solution.
This liquor (B in table) was then analyzed in the same manner
as the first portion.

Following are the figures thus ohtained :

Column “A” is original liquor.
Column “B” is liquor after concentration and filtration.

Sample Soluble Solids Non-Tannin Tannin
1 (A 4.34 1.77 2.57
(B 3.79 1.72 2.07
2 (A 2.51 1.29 1.22
(B 2.07 1.18 .89
3 %A 2.62 1.32 1.30
B 2.23 1.23 1.00
4 (A 2.93 1.32 1.61
(B 2.46 1.21 1.25
s (A 3.73 2.07 1.66
(B 3.39 1.91 1.48
6 (A 3.43 1.82 1.61
(B 2.88 1.73 I.1§
7 (A 2.28 1.45 .83
(B 2.01 1.38 .63
8 (A 2.44 1.39 1.05
. (B 2.10 1.23 .87
9 (A 2.10 1.12 .98
(B 1.65 1.01 .64
10 (A 2,21 1.08 1.13
(B 1.76 1.01 .75

The average soluble solids of these ten samples, as per *‘A,” or
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the usual analysis, is 2.85%. After concentration and filtration,
the average figure for this item is reduced to 2.43%, showing
a loss of 0.42%.

The average tannin figures are, in “A,” 1.396% and “B,”
1.073%, the difference being 0.323%.

The average non-tannin figures are not materially changed, the
averages being respectively 1.46% and 1.36%, and the difference
0.1%.

It is apparent that at least three-fourths of the precipitated
matter while in solution combines or is at least taken up by hide
powder, while the original non-tannins are reduced to a very
slight degree.

The extractions upon which the foregoing figures are based
were made by the most moderate method which can be employed.
excepting perhaps the Proctor percolator, and if such inaccuracy
as to the available tannin can be introduced by it, is it not
reasonable to suppose the drastic and long continued extraction
as practiced when combined percolator and reflux extractors are
used, will tend to aggravate the error? .

Again, if five hours extraction with 1,000 cc. of water at
100°C. suffices to put into solution such difficultly soluble matter
as this precipitate is found to be, does it not seem, the readily
soluble tannin must be completely exhausted, previous to the solu-
tion of this matter, and therefore extended reflux extraction is
not only a waste of time, but the means of making comparative
results impossible ?

Further, is it not reasonable to assume that if all liquors
from spent wood or bark were concentrated to an extent sufficient
to precipitate this substance and the liquor subsequently analyzed,
the results would be more nearly comparative, under any con-
ditions of extraction, except those which decompose tannin?

Aside from the question of extraction, it would seem the present
provisional method of raw tanning material analysis as applied
to spent materials gives results in which the soluble solids and
tannin figures are so much too high as to vitiate their utility for
factory control. For this reason, if for no other, the method
needs revision.

It is not the idea of the writer to question the value of any
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particular method of extraction, for although the evidence before
him is scant, he is inclined to think any reasonable method is as
good as another, provided this non-available matter is precipitated
and filtered out of the liquor before analysis. We find the pre-
cipitated matter, after washing with cold distilled water, can be
re-dissolved, but only after prolonged heating and in extremely
dilute solutions. After re-dissolving, it does not give any precipi-
tate with standard gelatine solution, unless it is acidified with
acetic acid.

SOME UNSOLVED PROBLEMS IN LEATHER CHEMISTRY.!
By Prof. H. R. Procter.

The progress of the last twenty years in our knowledge of the
chemistry of leather manufacture has been considerable, and every
year becomes more rapid; but those who are actively engaged
in the work are, perhaps more than others, aware that we are
still at the beginnings of the science, and that what has been
done should only be regarded as an encouragement to further
progress, and as a step from which further advances must be
made. It seems therefore appropriate in the first pages of a
new technical journal to point out a few of the many directions
in which our knowledge may be profitably advanced.

We have now got a method of technical tannin analysis, which
at least in careful hands, stands on the same level of accuracy
as most other technical analytical methods, and we cannot hope
for very material progress along the same lines, though no doubt
improvement in details is still possible. Even if some change in
the direction of more complete separation of the tanning from
the non-tanning substances were attainable, it is doubtful, consid-
ing the commercial difficulties which have arisen from the very
slight change from the filter to the shake method, whether its
introduction would be at present desirable; and I think we may
assume that for a good many years to come, tanning materials
will be bought on the basis of the shake method, though no doubt
with increasing comprehension of the meaning of its results, and
the varying practical value of one per cent. of tanning substance

! From Leather.
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as derived from different materials. With the natural tanning
materials, this knowledge is of course easily derived from ex-
perience, but with the continually increasing use of extracts, the
necessity of chemical means of differentiating the tannins be-
comes urgent; and as yet it is only in the fewest cases that even
the qualitative determination of the materials which have been
used is practicable. It is not difficult to distinguish catechol tan-
nins in mixture with pyrogallol derivatives, or vice versa (e. g.
quebracho in oakwood, or myrabolams in quebracho) ; and a few
materials, unfortunately usually the more valuable ones, contain
substances with marked reactions, but tannins of the same class
are so closely allied that their distinction in this way seems
hopeless. It should, however, be possible in the future, as the
chemistry of the tannins themselves is developed, to determine
the leading constituents or their derivatives quantitatively; and
even approximate methods of estimation of the catechol and
pyrogallol tannins in a mixture would be of much value, and
would often definitely decide whether an extract was what it
professed to be. Especially is it desirable to be able to detect
wood pulp liquors (so-called “pine wood extract”) in other ex-
tracts, and the writer hopes to publish shortly some steps in this
direction.

Turning from the tanning materials to the control of the tan-
ning process itself, the two most important needs are the esti-
mation of the free acid and of the tannin in the liquors. For
the first of these, the limewater method has done good service,
and in many cases is in regular use; and several other methods
also give good comparative results, though none at present
known is altogether satisfactory. The problem is more com-
plex than it at first sight appears, since the liquors contain acids
of all degrees of strength, down to the tannins themselves, and
different indicators draw different lines as to what is to be
reckoned and what is not, so that agreement cannot be expected.
For the estimation of tannins the shake method gives results of
fair accuracy, even in presence of the large amount of non-tan-
nins in old liquors; but, though largely used in America for tan-
nery control, it requires too much time and labor to be con-
stantly employed, and a rapid direct volumetric method of fair
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accuracy is wanted. The Lowenthal method with indigo and
permanganate is still probably the best for this purpose, and
with self-filling burettes, and a mechanical stirrer, estimations are
very rapidly made. If chromed hide powder in the shake is
used for detannization, a factor is easily obtained for compari-
son with the shake method by occasionally titrating the “total
soluble” and “non-tannin’” solutions; and for the control of
liquors, detannizations may be made by using Dr. Paessler’s dry
chromed powder, or even chrome-leather shavings as suggested
by Kopecky, without soaking or washing or allowance for added
water; as small portions of salts, or even of soluble hide sub-
stances do not affect the Lowenthal test. In this way several
liquors can be tested in an hour, with very close correspondence
to shake-method results. There is no doubt that a proper
relation of acid to tanning strength is of the greatest importance,
not only in sole leather, but in dressing leather tannage; but our
information is sadly deficient as to what the proper relation is
in each case, and with varied materials. It is not merely in the
first stages of sole leather tanning that acid is necessary; Bennett
has recently shown, that with mimosa bark, which yields prac-
tically no natural acid, if used alone, it is necessary to add acid
artificially, even in the layers, if firmness is to be maintained.

We have still very little precise information as to the causes
and effects of swelling and falling of the hide, either in acid or
alkaline solutions, though Stiasny’s investigations on liming have
shown that in the latter case not merely the alkalinity of the
solution, but other unknown factors play their part, and that
both practically and theoretically, it is important to distinguish
between the swelling which increases the thickness of the hide,
but leaves it soft, and the plumping under which it becomes tense
and firm. In the first case, as in swelling by ammonia, increased
solution of hide-substance seems to take place, hair is readily
loosened, and a softer and lighter leather is produced, while in
swelling in fresh limes, and still more in caustic soda, less waste
of hide substance occurs, but hair is only slowly loosened. Of
course both effects occur side by side and in all ordinary plump-
ing processes both are combined in varying proportions.

So far, I have dealt only with practical questions of obvious
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and immediate importance to our present processes, and if I go
further some of my readers will be ready to blame me for wasting
time on matters of purely theoretical and scientific interest; but
I may suggest that while the former may lead to many detailed
though valuable improvements, it is to the latter we must look for
new departures and revolutionary changes; and I believe that,
however unwelcome to the present-day manufacturer, such
chénges are bound to come. We have lived through the advent
of chrome tannage and seen the effect it has had on the old style
of leather manufacture, and it is not the last discovery which
will come from the laboratory and upset the old trade.

While even 20 years back, we only knew of two or three sub-
stances, tannins, oils, and alum, which would make leather, it is
now hard to say what will not make it; and among the scores of
things known to the chemist to be capable of converting skin into
leather, it is pretty certain that some will prove to be of commer-
cial value. It is becoming more and more recognized by chemists
that tanning is by no means a purely chemical process, but that
the combination between tannin and gelatine is a oolloid reac-
tion. The very name is probably unfamiliar to most of my
readers, and colloid chemistry is yet a science in the making, but
it is one which is going to upset many preconceived notions with
regard to tanning. Chemists have long divided substances into
crystalloids, like sugar, salt and alum; and uncrystallizable ones
like gelatine, tannins, gum and many mineral substances; and
chemistry has concerned itself mainly with the former, which
easily act on one another in comparatively simple ways. The un-
crystallizable or colloid bodies have very little power of dif-
fusion, and enter with difficulty into chemical reaction; hence
the slowness of tanning with tannin compared to that with
alum or chrome. It is now believed that the difference is not
one of unchangeable nature, but of state; and even salt has been
obtained in colloidal and uncrystalline form. We look upon
gold as yellow and insoluble in water, but by appropriate treat-
ment it can be obtained as a purple solution, possessing.none
of the ordinary characteristics of gold, but which can yet be
shown to consist of actual metallic gold so finely divided that
it remains permanently suspended in water, though a pinch of
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salt will separate it as a blue powder. Iron or chrome oxide,
equally insoluble under ordinary circumstances, can be obtained
in a similar state, and capable of remaining in unaltered solution
for an unlimited time. If, however, the iron and the gold solu-
tions are mixed, they are mutually precipitated, leaving practically
pure water; and it is believed that the tannin and the gelatine,
both colloids, are precipitated in the same way. To obtain this
precipitation, one of the colloids must possess acid, and the
other basic properties, given often by a minute trace of one of
the constituents of some salt which they absorb; and many bodies
like gelatine are capable of taking either an acid or alkaline char-,
acter according to the solution in which they exist.  Hence
probably the importance of a proper degree of acidity in tanning.
Hence also, as a large number of bodies may be had in colloidal
solution in water, and under proper conditions will produce
colloidal precipitation, it is probable that almost an unlimited
number of substances can be made to make leather.

ABSTRACTS.

The Determination of the Tensile Strength of Belting Leather. J. PaAEss-
LER. Ledertechnische Rundschan, 1909, Nos. 1, 2; pp. I-5, 9-13.—The
usual requirements specify a minimum resistance to tearing of 3 kilos
to 1 square millimetre cross-section. In measuring this, the amount of
stretching during the test is also observed and expressed in percentage
of total length subjected to tension. The test piece consists of a strip
30 m.m. wide, 100 m.m. long with an extension at each end of 40 m.m.
width, 50 m.m. length which is clamped in the apparatus. The most accu-
rate testing machines are of the hydraulic type, permitting a very
gradual loading. For ordinary purposes, however, the testing machine of
Fecken-Kirfel, Aachen, suffices and was used in the experiments here
described, at the Freiberg station.

The writer finds that the results depend very much upon what part of
the hide is taken for testing; the usual practice of taking a sample at
random, without system, assuming that the strength depends wholly upon
the tannage, is false; variations of 100 per cent. are thus obtained. The
only systematic researches in this direction have been made by Bach and
by Rudeloff. Bach found that the resistance increased from the tail
towards the head of the animal. Rudeloff found that moisture increased
the resistance, especially in chrome leathers, and recommended that com-
parative tests should be made only on leather which had been previously
stored a week in a room of constant humidity. This was done in the ex-
periments described below.
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The material used in these investigations was furnished by the Belting
Leather Manufacturers’ Union of Rhineland and Westphalia. Thirty-
eight leathers in all were examined, representing varied tannages, 1n most
cases both unstretched leather and wet stretched. Strips were cut from
each croupon at distances of 50, 350 and 500 m.m. from the middle line
of the back, both right and left. Two test pieces were taken from each
strip, at the neck and rump, making 12 tests in all from each croupon.

In a critical analysis of the detailed experimental data, it was found
that the results varied greatly in different parts of the same croupon. On
the whole the figures were the same, right or left. The neckpieces, with
but one exception, gave greater resistance than the rump, the average
resistances being 3.19 K. and 2.65 K. These results confirm the state-
ment of Bach above referred to. At the end of the researches, some addi
tional tests were made upon middle pieces taken between the neck and
rump with 5 of the croupons. It was found that the resistance in most cases
was greatest, the average figures being, neck, 2.9 K.; middle, 34 K.;
rump, 2.7 K.

(To Be Continued.)

The Determination of Water in Fats and Oils. C. STIEPEL. Sicfensieder-
zeitung, 1908 [35], 886.—The usual method may occasion a loss by oxidation
during heating and a loss of volatile acids. These errors are avoided by
passing a current of CQO, into the assay flask which 1s heated on an air-
bath, and by further attaching to the flask an absorption tube filled with
water ; this absorbs the expelled volatile acids which are afterwards titrat-
ed and allowed for.

Examination of Leather. (Anonym.) Gummi Zeitung, 1908, pp. 1151,
1178, 1199, 1264, 1319.—At the present time when so much embellished and
weighted leather is on the market, it is indispensable for the consumer
to test his ware. An addition of fat to vegetable tanned leather is essential
to a certain extent; when extended to loading, the leather still increases
in resistance, but in course of time some fat works out. The normal
ash of vegetable tanned leather is from 0.3 to 2 per cent.; with im-
perfect deliming it may rise to 4 per cent., or more when sulphuric acid
is used. Chrome tanned leather may give an ash of 10 to 15 per cent.
without fraudulent loading. Leather which contains much unfixed tans
is not waterproof and by washing, becomes porous and trittle. Pit-tanned
leather contains 3 to 9 per cent. unfixed tans, leather weighted with ex-
tracts, 12 per cent. average. Artificial loading is also practiced with sugar,
barium chloride and sulphate, salt, glycerine, starch, clay, etc.  The
soluble substances are added to the dried leather which absorbs them;
the insoluble materials are added to the dressing. Rarium sulphate is
precipitated in the fibre by reaction of chloride with sulphuric acid.

Researches on Leather. NICOLARDOT, M. Bull. So.. &’ Encouragement
pour I'Industrie Nationale, 1908, pp. 783-9.—For the determination of ten-
sile strength, the samples of leather are taken longitudinally in the region
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of the stomach, where the skin has the greatest resistance. The resistance
of samples taken parallel to the spine is greater than of those cut in a
perpendicular direction. .

To determine water in leather, it is proposed to first extract the fats
with chloroform and then dry in an oven at 110°. The author found
that the method gave more water by 2 per cent. than by drying in the
usual way in a vacuum for 48 hours.

The Roéle of Microbes in the Putrefaction of Hides. M. G. ABT. Bull.
du Syndical général des Cuirs et Peaux de France, reprintin La Halle aux
Cuirs, 1008, No. 52, p. 837; 1009, Nos. 1, 2, 3; pp. 4, 18, 35.—Putrefaction
is decomposition by microbes of very complicated nitrogenous bodies
called proteins. The decompositions are gradual and in stages, producing
simpler substances. Beginning with albumen, there are formed albu-
minoses, peptones, polypeptides and finally the crystalline acid amines and
diamines which last may be considered as simple individuals. Tutrefac-
tion is then a protracted operation, requiring a certain time. Practically,
there are three stages, liquefaction of the original substance, transforma-
tion into crystalloids, and lastly decomposition of these. -

The microbes which take part in putrefaction are very numerous; near-
ly all require a nitrogenous nutrition which they derive from the sub-
stances they decompose. Some 30 to 40 have been described in the litera-
ture. In discussing hide, application is madec of better studied putre-
factions, such as that of meat and of oil-cake. Putrefactive microbes are
divided into (1), proteolytic, which are capable of liquefying and then
decomposing albumen, and (2), peptolytic, which are only capable of
attacking products already very soluble, the peptones; they are inactive
until the first class has commenced action. Another division is into
simple ferments, capable of fermenting solely nitrogenous matter, and
mixed ferments which act on carbohydrates, forming organic acids.
Aerobes are those which need contact with oxygen to grow. Anaerobes
derive their oxygen by reduction of the substance decomposed and can-
not live in presence of free oxygen. The most important microbes are
probably B. putrificus and B. putidus gracilis; they are anaerobes and
live only in alkaline media. In a normal putrefaction, the different
groups of microbes succeed each other quite regularly. At the outset,
the aerobes produce acids; when the decomposition has proceeded to
produce ammoniacal compounds the acids become gradually neutralized.

The Hide. The corium comprises soluble albumens contained in the
vessels or conjunctive cells, the so-called interstitial substance, and the
fibre. The liquid albumens, particularly the blood, are charged with
microbes and ferment easily. The fibres on the contrary are very
resistant to putrefaction. The interstitial substance is of great interest,
being the scat of transformation. Reimer describes it under the name
of coriine as an albuminoid, soluble in alkalies. Although its nature is
not yet well known, it seems probable it should be considered as a
product of decomposition of the fibre under the influence of alkalies.
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In fact, Weiss, Procter, Wood and others have transformed isolated fibre
completely into coriine by action of lime water. It follows that fresh
hide does not contain coriine but that this is produced by putrefaction or
in liming. It is eminently putrescible.

During soaking, all the soluble matter in the dried hide goes into solu-
tion; this is moderate in amount unless there has hcen a putrefaction
before drying when the soluble matter will be much increased. All this
soluble matter is liable to putrefaction not only in soaking, but in liming
and bateing. It is not certain that all the microbes which may be iso-
lated from the soaks, limes, bates and tan liquors are present in the
original hide, but it is very probable. No doubt the microbes of the air
and water, those attached to the walls of vats and those introduced by
the bates, are of influence. The most important are those which remain
in the pits and perpetuate themselves. Andreasch has isolated from tan-
ning liquors the greater part of the putrefactive ferments known, ex-
cepting those which canuot live in presence of acids. Beginning wita
soaking, the development of microbes is limited by temperature, time
and amount of dissolved nitrogenous substances. On coming into the
limes the bacteria cease to multiply in the presence of alkali. But as
the amount of dissolved hide increases, certain microbes develop. Pass-
ing to the dung bate, the hides are not in a condition favorable to
putrefaction. Moreover, the bate is poor in nutritive material; Wood
found in bates from pigeon dung, 0.2 per cent. solubles, from dog dung,
0.4 to 0.6 per cent, of which a large part has no nutritive value. The
media commonly used in bacteriology contain at least 1 per cent. peptones.
as well as other nutrients. In the bran bate, which is distinctly acid,
the development of injurious microbes is arrested which might have
begun in the dung bate. The greatest danger of putrefaction is in the
soaks.

(To Be Continued.)

Fisetwood Extract. Der Gerber, 1909 [35], No. 826, p. 29.—This was
formerly used only for dyeing alum leather, later chamois leather and
now is much used for chrome leather. It is called in commerce also
young fustic, Albanian or Hungarian yellow wood, being the root wood
of the peruke bush (Rhus cotinus), growing in the countries south of
the Alps. Its leaves also come into the market as Turkish sumac and
serve for tanning or for dyeing silk. The yellow dye-stuff contained in
the wood is fisetine similar to morine from genuine fustic; it is not free,
but combined with tannin. It requires a mordant to develop and fix its
color and is not therefore suited for vegetable tanned leather.

Fiset wood is not employed always to produce its own yellow color.
but also to modify other dyes and to furnish a good ground for thesc.
It is very useful in dyeing black with logwood or an acid aniline color.
The dyeing of chrome leather is, in general, difficult because it is fat-
liquored, which makes the color take unevenly. If the fat-liquoring fol
lows the dyeing, thc color is often partly extracted or changed Here
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fiset is of great help, the leather being first treated with a decoction of
the same, and then with the aniline color acid or direct aniline dyes are
added in the same baths, basic dyes separately. For black chrome
leather, the fiset decoction is mixed either with logwcod dye or Direct
Black (aniline dye).

Fiset wood is now much used in America and its exportation thither at
times depletes the European market, especially as the production is irregu-
lar. Extracts of the wood are therefore in demand. These were for-
merly difficultly soluble and gave muddy liquors, spotting the leather.
The writer has lately examined two brands of Fisetwood Extract, O and
G, manufactured by Carl Feuerlein, Stuttgart, which do not have those
defects, and give even better effects than liquors direct from the wood.

Observations on the Effect of Artificial Feedstuffs upon Hides and Skins.
Alfred Seymour-Jones.—Collegium, 1909, No. 343, pp. 29-33.—The ar-

tificial feeding of cattle and sheep has increased greatly in recent times.

Even in South America and Australia, the stock raisers feed with the oily
grasses, etc., which yield the seeds producing the oil-cake used for feed-
ing here at home. The result is that domestic hides are becoming
much greasier than formerly. With sheep skins, fat is structurally present
and when removed, leaves a hide which is more or less loose in sub-
stance. Within the last decade, a new form of looseness has appeared,
confined to one or two places on the flesh side near the shoulder. Such
skins are found after tanning to contain numerous small lumps on the
grain which, on cutting, are found to contain a hard waxy fat. Such
skins come from well-fed sheep, probably artificially fattened. Statistics
show that the amount of oil-cake imported into Great Britain has in
recent years much increased and most of this undoubtedly goes towards
fattening cattle and sheep.

Belt Lacing Leather. W. EITNER. Der Gerber, 1909 [35], Nos. 824, 825;
pp. 1, 15.—Special softness and flexibility are here required, together with
great resistance to tearing. Formerly such lacings were cut exciusively
from alum or alum-fat tanned leather. These possessed the above named
properties, but the alum tanned leather was found in time to become
brittle, due to its content of excess of alum and salt. The alum-fat tanned
leather gave better results. After the alum tannage and removal of the
excess of salts with luke-warm water, the leather is milled with a second
water containing 5 per cent. chalk in order to neutralize the acid. The
leather is then dried somewhat, and milled in a heated drum with a
mixture of 3 parts tallow, 1 part fish oil, best applied in two successive
stages, the total greasing amounting to 16 per cent. the weight of -the
alum leather. The greasing may be accomplished more rapidly and
thoroughly with a fat liquor; a thorough neutralizing of the acid with
chalk is here essential. The fat mixture (20 per cent. the weight of
leather) consists of 12 per cent. tallow, 4 per cent. whale oil, 4 per cent.
liquor soap. Combined tannage is sometimes used to give the leather a
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desirable color. A preliminary tannage with gambier is followed by the
usual alum tannage, employing first, a used liquor from a previous
tannage and strengthening after a day or two. The drum may also be
used, but does not give so good a color.

Transparent leather, which is no real leather, but hide impregnated
with glycerine, was used to some extent. It was found to possess great
strength, but became hard with time. Neither alum leather or trans-
parent leather withstand the heat resulting from the friction in use.

Chrome tanned leather does not possess the defects of the above describ-
ed leathers to such an extent. An account is given of the American
manufacture taken from Hide and Leather.

Cut lacings are sometimes demanded with specially hardened tips. Alum
tanned leather is easily hardened by dipping in water of 80°C., which
extracts the alum and hardens the leather by heat; this process is
hastened by adding 2 per cent. of acetic acid. Chrome tanned leather is
not hardened so quickly; the tips are first dipped in benzine to extract
fat, then dried, and next left several hours in 4 per cent. sulphuric acid,
followed by water of 80° and stretching to dry.

School of the Tanner (continued); De-Liming. A.ScHMIDT. Le Cuir,
1909 [2], No. 2, p. 15—Much more attention is given to this operation
than formerly when the mechanical operations and washing were
thought sufficient in most cases. The substances used in de-liming may be
divided into four classes: acids which neutralize the lime, duug bates
which neutralize the lime but also act upon the hide, making it come
down, bran bates in which this action is increased, the hide even being
attacked, and lastly, combined baths from the above. Formerly the sour
liquors were used for de-liming. This is still a good inethod but must be
rationally conducted. The tanner generally does not know how much
acid is present nor the quantity of lime remaining in the hide. Moreover
if the hide remain a long time in the liquor for the sake of ensuring
complete de-liming and plumping, a fermentation may develop very in-
jurious to the skin. This is more to be feared when there is but little
tannin present to protect the hide. In making heavy leather where the
appearance of the grain is not much considered, it does not harm if some
lime remain in the leather. With smooth leather, it is different and here
complete de-liming is striven for. This permits a rapid tannage, with-
out which it is brittle and of defective color. With specially prepared
acid solutions, mineral or organic, the de-liming may be perfectly regulated
and carried out regularly without danger of the hide being attacked by
microbes, as with old tan liquors. Sulphuric acid is much used for this
purpose, but is distrusted because of its injurious action upon leather.
When once fixed n the jeather, it cannot be wholly removed by wash-
ing. However, if the washing is done careful