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REPORT ON PROPOSED CHANGES IN METHODS.

- Following is the result of the vote cast for proposed changes
in methods.

“Official Method for Tannin Analysis, Analysis of Extracts,
Section 9, Non-Tannins. Third line commencing with ‘Digest’
to read ‘ten times’ instead of ‘twenty-five times.’ (This refers
to the proportion of water to hide powder.)”

45 votes cast, necessary for choice, 30.

“Yes” 43, “No” 2. Adopted.

“Official Method for Tannin Analysis, Crude Materials. To
Section 4, Extraction of Sample, shall be added the following:
4(a) Fresh Materials, Woods and Barks, Also Spent Materials.
Five hundred cc. of extractive solution shall be collected by
outside condensation in approximately two hours, and the ex-
traction continued with 500 cc. for fourteen hours longer by
the process of continuous extraction with reflux condenser. The
applied heat shall be such as to give by condensation, approx-
imately 500 cc. in one and one-half hours.” '

44 votes cast, necessary for choice, 30. “Yes” 29, “No” 15.
Rejected.
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“Official Method for Tamnin Analysis, Crude Materials, Sec-
tion 4, Extraction of Sample” Fifth line commencing with ‘At
least’ to be altered to read ‘500 cc. etc.””

45 votes cast, necessary for choice, 30.

“Yes” 42, “No” 3. Adopted. ,

H. C. ReEep,
Secretary.
New York, Dec. 13, 1911,

EIGHTH ANNUAL MEETING.

The eighth annual Convention of the American Leather
Chemists Association assembled at the Hotel Raleigh, Wash-
ington, D. C., on Thursday morning, December 7th, 1911, with
President F, P. Veitch in the Chair. In spite of repeated re-
quests at the different sessions, a number of those in attend-
ance failed to register. The following list is therefore incom-
plete, but contains the names of most of those who were present
at the various sessions: i

Agnew, B. S., New York City; Alsop, E. C., New York City;
Alsop, W. K, Ridgway, Pa.; Balderston, L., Ridgway,
Pa.; Beardmore, A. O., Torrance, Acton West, Ontario,
Canada; Blackadder, Thomas, Damascus, Va.; Buchanan, Wm.
T., Stokesville, Va.; Byron, Walter H., Mercersburg, Pa.; Carr,
Oma, Asheville, N. C.; Claflin, Alan A, Boston, Mass.;
Clough, Harrison L., Boston, Mass.; Connelly, James A., Lud-
low, Pa.; Cover, J. R.; Cutler, N. P., Ludlow, Pa.; Delaney,
Charles R., Hanover, Pa.; Desmond, Joseph J., Corry, Pa.;
Dickerson, W. H., Muskegon, Mich.; Evans, J. V. R., She-
boygan, Wis.; Faust, Thomas A., Newark, N. J.; Fox, W. A,
Kenosha, Wis. ; Griffith, R. W, Chicago, Ill.; Gunnison, S. Boyd,
Girard, Pa.; Haley, E. J., New York City; Heald, C. E., Lynch-
burg, Va.; Hoppenstedt, A. W, Buffalo, N. Y.; Hurt, H. H,,
Covington, Va.; Kerr, George A., Lynchburg, Va.; Kist-
ler, Sedgwick, Lock Haven, Pa.; Kretschmar, F. K., Philadel-
phia, Pa.; Levi, Louis E., Milwaukee, Wis.; Lockwood, A. H.,
Chicago, Ill.; Loveland, Frank M., DuBois, Pa.; McLaughlin,
G. D., Philadelphia, Pa.; Mardick, J. R.; Merrill, Herbert C.,
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Boston, Mass. ; Morrison, C. M., Pine Grove, Pa.; Norris, C. W.,
New York City; Oberfell, Charles R., Harrisonburg, Va.; Orth,
M. S., Boston, Mass.; Pierson, J. O., Buffalo, N. Y.; Procter,
Charles M., Boston, Mass.; Ransom, Neale, Jersey City, N. J.;
Reed, H. C., Stamford, Conn.: Rhoads, J. Edgar, Wilmington,
Del.; Riker, G. A., Newark, N. J.; Roenitz, Louis T., Chicago,
Ill.; Rogers, Allen, Brooklyn, N. Y.; Rogers, J. S., Washing-
ton, D. C.; Ruppenthal, K. F., New York City; Saxe, Sig., New
York City; Small, F. H., Worcester, Mass.; Smoot, Chas. C,,
III1., N. Wilkesboro, N. C.; Snell, Walter R., Richwood, W. Va.;
Teas, W. H., Marion, Va.; Trostel, George M., Canton, N. C.;
Veitch, F. P., Washington, D. C.; Voiges, Paul, New York City;
Wild, Prescott F., Boston, Mass.; Wilson, W, F., Lynchburg,
Va.; Wisdom, R. H., Stamford, Conn.; Yocum, John H., New-
ark, N. J.

PRESIDENT’S ADDRESS.
F. P. VEIrcH.

Members of the American Leather Chemists Association:

In calling this, the eighth annual meeting, to order it is not
my purpose to detain you with extended remarks. The sec-
retary has prepared a most entertaining program for us and I
trust that the reports which will be submitted and the papers
read will call forth earnest discussion.

I am gratified to see so many active members present and,
even more so, that those more directly connected with practical
tanning work have thought it worth while to meet with us.

There are several matters concerning the work of our asso-
ciation to which I would call your attention. In the past the
efforts of this Association have been directed chiefly to devising
and improving methods for the analysis of the materials used
in the tanneries. ['ndoubtedly in the future the Association
will have to continue and even improve its work along this line,
which may be called the basic purpose of the Association.

We have devised and improved a method for the analysis
of tanning materials which is probably as satisfactory as we
can hope a method of the kind to be. The methods for the
analysis of other materials exclusive of leather itself have been
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very well worked out by those interested in other fields and it
seems to me that our Association can properly follow and adopt
those methods with such changes are necessary to adapt them
to our special purposes. In this way we can avoid unnecessary
work. There are other lines of work to which I think this
Association should devote more attention. We should do more
constructive work. The leather making value of different tan-
ning materials is a subject which should receive earnest atten-
tion from this Association. The effect of the several fore-
tanning, tanning and finishing processes on the value of leather,
the adaptability of leather to specific purposes and its durability
are matters which the members of this Association are best
fitted to study. The function of bacteria and molds in tanning
and their proper utilization is, I feel, one of the most import-
ant subjects to which our members can direct their attention,
and one from the study of which results of the greatest economic
importance will be obtained.

Another very important problem, one which every tanner in
the country must sooner or later face, is the proper treatment
and disposal of tannery wastes in order that the health of the
community and the people residing at lower levels may not be
seriously affected by these wastes. As it is today, these wastes
are truly wasted. They are run into streams whose lower courses
may furnish the water supply of large cities. Such a condition
is no longer tolerated abroad and there can be no question but
that the States and general government will shortly require the
abandonment of the practice now in vogue here. Indeed, sev-
eral of the States have already taken steps in this direction. It
behooves this Association, therefore, to be prepared at the earliest
practicable moment to dispose of tannery wastes in some harm-
less and, if possible, profitable manner.

I believe that certain of these wastes can be made to show
a profit to the tanner and there is no question but that all of
them can be rendered practically harmless. I would particularly
urge that all of you who are in a position to do so would give
this question serious consideration. You should know the qual-
ity and nature of the waste at your tannery.

The Association has an invitation from the officers and mem-
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bers of the executive committee of the 8th International Congress
of Applied Chemistry to be held in New York in the early
part of September, 1912, to join the Congress and take part
in its proceedings. I think our Association should hold its
next annual meeting in conjunction with the organic sec-
tion of the International Congress, filling certain prescribed pe-
riods. We will have an opportunity to meet many of the members
of the International Association of Leather Trades Chemists who
will undoubtedly attend the Congress. As a matter of pride the
Association should present as many papers as possible before the
Congress. These papers should be based on entirely new work and
as the time of the Congress is limited, only an abstract of each pa-
per should be prepared and only the essential features of the pa-
per presented before the Congress. Those of you who expect to
present papers before the Congress should immediately communi-
cate with Dr. Bernhard C. Hesse, 25 Broad St., New York City.

Another subject to which I would direct your attention is the
JourNAL of the Association. Our JOURNAL is, beyond a doubt,
the best one published on the subject. I feel, however, that we
are not properly supporting it. We are not sending to the
JourNAL enough new material, the results of our own work or
experience. - I feel certain that most of us could send articles
to the JourNAL without detriment to the interests of the people
we represent. On the contrary, I believe that the dissemina-
tion of general information acquired by our members would
benefit the tanning industry as a whole. It is not necessary
that the JoURNAL articles should be confined to analytical work.
The value of the JourNAL would be greatly increased if it con-
tained good, practical articles on the various processes of leather
making, and right here I believe our good friends, the associate
members and tanners, could contribute materially to the work
of this Association and also advance their own interests in the in-

dustry if they would send the JoURNAL articles based on their
own experience.

The Treasurer’s report was then read and referred to C. W.
Norris and H. H. Hurt as an auditing committee. H. C. Reed
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then read the Secretary’s report, including the following statistics
of membership: .

Total Active Members, DeC. I, 19TT ccvverteerentne anunnn 110
Total Associate Members, Dec. I, 1QIT.ccuceercaeesincnens 126

TOtaleeeeeeeeneeasensocas sosoenccesanaee ssaoasnnns 236
Active Members elected during the year............. II
Associate Members elected during the year.......... 16

Total additions...cceee vevveierintoennennnnean. 27
Active Members resigned during year «....cvnvvnnnn 3
Active Members died during year............ ...l 1
Associate Members resigned during year ............. 7
Associate Members died during year ................ 2

Total 10SSeS-cceerrreenroerrnerececnsnsncaannnns 13

Net gain.ece et tiiinneiiiieieienionaee coneen 14

The report of the Committee on Oils and Fats followed,
presented by the Chairman, C. R. Oberfell. (This report was
published in the JournaL, Dec., 1911.) A long discussion
followed. )

The report of the Committee on Acidity of Tan Liquors was
next presented by L. Balderston. (This report was published
in the JournaL for Dec., 1911.)

The Secretary then read a letter from Professor Procter to
the Association, which-is printed in this issue, page 10. This
letter called forth an extended discussion.

The convention then adjourned to 2 P. M.

Thursday Afternoon. President Veitch in the chair.

E. C. Alsop read a paper on the Purification of Liquid Tan-
nery Wastes by Forced Oxidation. A long discussion followed.

A. W, Hoppenstedt next read a paper on Seal Oil, which is
published in this number, page 13.

The next paper was by George A. Kerr and W. F. Wilson,
(read by Mr. Kerr), Notes on the Determination of Acid in
Chestnut Wood and Tannery Liquors. This paper was follow-
ed by discussion,

H. C. Merrill then read a paper on Colors and Their Appli-
cation to Leather, which is printed in this issue, page 15.

The convention then adjourned to 10 the next morning.
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Friday Morning, Dcc. 8th. Vice President Griffith in the
chair, .

The first business was the report of the Committee on Leather
Analysis, presented by Mr. Veitch. (This report was published
in the JourNaL for Dec., 1911.) A long discussion followed,
mostly on the sugar determination problem.

The presiding officer then called on Mr. Veitch, as a member
of the Committee on Disposal of Tannery Wastes, for a report
of progress. Mr. Veitch told of some work that is being done
in regard to the fertilizer value of sediment from tannery wastes,
but no formal report was presented.

H. C. Reed being called on for a report from the Committee
on Rapid Cooling of Tannin Solutions, gave the results of
experiments showing in some cases large differences in the
amount of “reds,” obtained by varying the mode of dissolving
the material. A long discussion on various details of the of-
ficial methods followed. '

C. W. Norris exhibited a bottle which he is using for samples
of solid extract. It is cylindrical, with no contraction at the
mouth, so that the sample after being wrapped in waxed paper
may fit the bottle quite closely, thus preventing loss of mois-
ture to the air in the bottle, and enabling the sample to be
withdrawn without breaking the bottle.

The next item was a paper by C. R. Oberfell on The Com-
position of Leather From Different Parts of the Hide and the
Importance of a Proper Sample for Analysis. (Published in this
number, page 27. A brief discussion followed.

Louis T. Roenitz then read a paper on Lime and Its Prepara-
tion. Some discussion of Mr. Roenitz’s paper followed. The
convention adjourned to 2 o’clock.

Friday Afternoon. Vice-President Griffith in the chair.

The first item was a paper by Henry W. Healy, read by H. C.
Reed, “Are Tanners Teaching Their Superintendents How to
Think?”  (This paper is published in the present number,
page 31.

John H. Yocum then read his paper on the Characteristics and
Comimercial Adaptability of Hides. Mr. Yocum’s paper was
followed by a long discussion, chiefly on the subject of salt stains.
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On motion the council was requested to appoint a committee
on the salting and curing of hides.

A. H. Lockwood then addressed the convention on the De-
velopment of the Leather Industry in Relation to the World's
Hide Supply. (Mr. Lockwood’s paper, with a summary of
the discussion which followed, is published in this issue, page
35.)

A paper from Mr. W, M. Norris on Chrome Methods had
been announced for this session. Mr, Griffith announced to
the Association the death of Mr. Norris at Princeton, N. J,,
on Nov. 3oth. The secretary was directed to convey to the
relatives of Mr. Norris the sympathy of the Association.

C. M. Morrison read a paper on Vegetable Tannage versus
Chrome Tannage as Applied to Heavy Leather. After some dis-
cussion of Mr. Morrison’s paper, the convention adjourned to
10 o'clock Saturday morning.

In the evening nearly all the members who were in Washing-
ton attended a social dinner at Harvey’s cafe.

Saturday Morning, Dec. gth. President Veitch in the chair.

A. W. Hoppenstedt read his translation of Dr. E. Stiasny’s
paper entitled “Application of the Law of Mass Action to
Some of the Reactions of the Tanning Process.”

Next Mr. Hoppenstedt presented his own paper on the Tan-
nins, which was followed by a brief discussion.

Alan A. Claflin then read a paper on The Tanning Properties
of Waste Sulphite Cellulose Extracts. An extended discussion
followed, in which the main topic was the uncertainty and diffi-
culty involved in the analysis of sulphite-cellulose extracts.

The matter of combining the next convention with the Eighth
International Congress of Applied Chemistry, was discussed at
some length. By an informal vote the Association signified its
willingness to hold the next convention in September, 1912, in
New York, at or near the time when the International Congress
is in session.

The ballots for members of Council having been counted,
Charles R. Oberfell and Fritz H. Small were declared elected.

The convention then adjourned.
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THE MUTUAL RELATIONS OF THE A. L. C. A. AND
THE I. A. L. T. C.

By Professor H. R. Procter.

I have been asked to write something for your Convention
and I need hardly say that I am heartily interested in its success;
but though I have a good deal of interesting scientific work
in progress, I have unfortunately nothing ready for immediate
publication and I do not wish to offer you any réchauffée of
already published material.

If however a few remarks on the joint work of the A. L. C. A.
end the I. A. L. T. C. would be of practical interest, I should
be very glad to be allowed to put them before you for con-
sideration, premising that while any suggestions I make are
purely on my own responsibility, I have reason to think that,
stamped with your approval, they would be favorably received
on this side: and that the present time is very opportune for
their consideration.

It is clear that the objects of the two Associations are identical,
and that, to avoid.overlapping and mutual interference, a close
aliiance between them is desirable; while on the other hand,
absolute freedom of individual work and control must be main-
tained, since not only would either side bitterly resent any at-
tempted domination of the other, but the breadth of the Atlantic
and the different conditions of the two continents interpose in-
superable difficulties in the way of centralization, even were it in
other respects desirable,

All T therefore propose at the moment is to consider in what
ways the two Associations can usefully codperate, without in any
way destroying their mutual independence; and for convenience
sake to take these points under separate headings, and offer
them for separate consideration.

1. The Journals. It is obvious that much that appears in
your JoURNAL should be and is reprinted in Collegium and wvice
versa; and that many of the leading leather chemists find it
necessary to he members of both Associations in order to keep
posted in the advances of leather chemistry. It is clear that
setting up of the same article twice is a considerable added
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expense, while the cost of printing additional copies is very
small. On the other hand, distance alone quite precludes the
idea of a joint editorship and a common journal. I may, how-
ever, say that on this side we are much dissatisfied with our
present mode of publication, which compares in appearance
and convenience very unfavorably with yours, and that we are
almost certain in the near future to go over to a monthly pub-
lication on the general lines of yours.

What I now suggest is that in making this change we
should have the two journals absolutely uniform in size, and as
far as possible in paper and type; and should enter into a mutual
arrangement by which evcry member of both Associations should
receive both journals, under a financial arrangement which would
fairly divide the small added costs; and at the end of the year
both journals couid be bound as uniform volumes or even to-
gether. The fiscal arrangemeits of both countries render it
possible te exchange such scientific printed matter duty-free,
and it would be a detail for consideration whether so to arrange
our dates of publication that both could be sent out under the
same cover, thus probably savirg postage and labor, or to
forward one at the beginning and the other at the middle of the
month. To compensate for the small added expense, each journal
would largely widen its sphere of influence and its scientific im-
portance; thus «.probably drawing contributions from sources
which at present publish in other ways, and materially in-
creasing the value of its advertisement space.

Paging, indexing, and editorship would of course remain as
at present. Articles in English might appear in either journal
and so leave more -room for continental papers, for which
our present space is too limited; and no communication would
be reprinted from one to the other in its original language.
though translations would be both admissible and desirable, and
it would be weli that both journals should join in some arrange-
ment for effective abstracting of all papers bearing on the science
of our branch.

Membership.

Assuming that some such scheme as I have outlined should be

thought possible and desirable, the question would arise whether
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other privileges of membership should not also be made mutual
but without voting powers except at conventions or conferences.
I+ is obviously undesirable that two separate organizations should
cxist on your side, and such an arrangement would obviate this;
while your position would differ from that of European sections
in possessing absolute autonomy, and your own separate name.
In fact the relation would be purely a federal one.

Methods of Analysis and Cooperative Work.

As regards methods of analysis, it is obvious that while uni-
formity is desirable, there should be no compulsion; but each
side should be allowed to select its own special methods, binding
on its own members, while uniformity shouid be sought (and
ultimately reached) by agreement on general principles mutually
accepted by both bodies. This method has proved very satis-
factory with regard to the vexed question of tannin estimation
in which our methods only differ from yours in comparatively
minor details, and the two will probably still further approxi-
mate ; and in many other cases, where methods are still unsettled,
absolutely identical prescriptions can often be agreed upon on
report of joint committees; while the investigation work re-
quired can be much lightened by being shared with you by Euro-
pean chemists, and institutions specially equipped for it. The
same argument also applies to much cooperative work, not only
in testing or inventing new methods, but in increasing our very
defective knowledge of the underlying principles, and even the
chemical changes involved in the tanning process.

In conclusion allow me to offer my sincere congratulations,
not only on the advance of leather chemistry but upon its con-
stantly increasing appreciation by the manufacturer; a good
work in which both Associations are doing their part. I am of
opinion that the better our mutual understanding and the more
complete our mutual organization, the more rapidly will this
educative work go on.

Much discussion followed the reading of Professor Proc-
ter’s paper, and a number of suggestions were made. Finally, on
motion of F. H. Small, amended by J. H. Yocum’s motion, the
whole matter was referred to the Council.
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SEAL OIL.
By A. W. Hoppenstedt.

During the past year several samples of seal oil came to my
attention, and these on examination proved of such interest, that
I considered it of importance to call your attention to this oil and
give you a short description of its characteristics and constants.

Possibly many of you are familiar with this oil, but as far as
I am aware, it finds very little application in the leather industry
of this country.

Seal oil is essentially a blubber oil, being obtained by steaming
the blubbers of various species of seal. The crude oil, like the
fish oils, deposits stearine, which is likewise removed by cold
pressing. The refined oils vary in color from light yellow to
dark brown and show a striking resemblance to the cod liver
oils in their appearance, odor and constants.

I have here two samples of the oil, the one a high grade oil
of light yellow color and known as pale seal oil, and the other
a brown oil of lower grade and called straw seal oil. The prices
of these oils range from about 48c per gallon for the pale oil
to about 4oc per gallon for the straw oil.

Of these two grades, the brown oil or straw seal oil is of the
most interest to us, and this showed the following constants:

CONSTANTS OF STRAW SEAL OIL.

Specific gravity at 15.5° Coeevnrvnneerieniiiannen. 0.9230
Free fatty acids as oleicacid +.....covvuinviiaana., 11.56%
ACIA VAU + e evvt tvtecieteneeanaseenennonancennnanan 22.99
Saponification value.................. e reee e 192.7
Jodine value «cccvvirrinninene e coevnnnennnneaneanns 141.3
Unsaponifiable matter «........ccoeviiiiiiiiiiia., 0.09%
Test with concentrated sulphuric acid . ... cveen et Brown
Test for menhaden oil «c.ovvvvvi i, Reddish-yellow
Cold teSte e cvree tvrrencncanovonssonssocens nacenennan 5.5° F.
(076 U3 S Like brown cod liver oil

You will note that the constants and characteristics shown
are almost identical with those given by brown cod liver oil,
and that it would therefore be practically impossible to detect
seal oil if used for adulterating the same. The one essential
difference shown, is in the color given with concentrated sulphuric

! Read at the A. L. C. A. Convention, Washington, D. C., Dec. 7, 1911.
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acid, where seal oil gives a brown. Besides this, the low cold
test seems to be a characteristic, and I have also noted that the
oil apparently contains a lipochrome which gives a reddish-pink
coloration with strong mineral acids. By shaking 10 c.c. of the
oil with 5 c.c. of alcohol and then with 3 c.c. of concentrated
hydrochloric acid and allowing The same to separate, the alcoholic
layer assumes a reddish-pink color. I have not gone deeply
into this color reaction, but surmise that by proper procedure
a good test might thereby be established. By treating cod liver
oil in the same manner, a greenish-yellow layer is obtained.

Thus this reaction, together with the color obtained with
concentrated sulphuric acid, combined with the low cold test,
lends some assistance in identifying the oil.

Considering the striking similarity in the constants of the
brown seal oil and the brown cod liver oil, it seemed of decided
interest to determine whether the pale seal oil would correspond
in like manner to the medicinal cod liver oil, for it is well
known that the medicinal cod liver oil shows a considerably high-
er specific gravity and very much lower free fatty acids and acid
value than the brown oil. The following constants were ob-
tained on the pale seal oil:

CONSTANTS OF PALE SEAL OIL.

Specific gravity at 1552 C-.cviiteiniiiiiiiaiiiiiian.n, 0.9253
Free fatty acids asoleicacid -+« ccvvviieeiiiei v, 0.94
e T A7 Y L 1.86

These results showed plainly that the pale seal oil agrees
with the medicinal cod liver oil, and bears the same relationship,
being higher in specific gravity and very low in free fatty acids
and acid value,

From all the foregoing remarks, it must impress everyone
that seal oil deserves a good deal of attention, and, not only as a
possible adulterant of the other oils, but also as a leather oil. In
Europe, the oil finds considerable application in the leather in-
dustry, and judging from the character and features of the oil
which has come under my observation, I see no reason why seal
oil should not make a good substitute for cod liver oil and
menhaden oil in the leather industry of this country.
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COLORS AND THEIR APPLICATION TO LEATHER.
By H. C. Merrill.

In talking to you today about dyestuffs and their application
to leather, I am going to briefly outline the different general
classes of dyestuffs and the methods used in their application.
Then I will consider hurriedly some of the more important kinds
of leather in which the appearance of the color makes a large
part of the value of the leather, for the purpose of pointing out
the most successful methods of producing the best results.

Coal tar dyestuffs will be considered today under the divisions
of:

Basic Dyestulffs,

Acid Dyestuffs,

Diamine or Cotton Dyestuffs,

Anthracene, Alizarine or Mordant Dyestuffs,
Dyestuffs, Diazotized and Developed on the Fibre,
Immedial or Sodium Sulphide Dyestuffs,-
Dyestuffs Oxidized on the Fibre.

I have omitted entirely the dyestuffs commonly known as Vat
Colors, as, for example, indigo or hydron blue, because they are
not suitable for application to leather.

I shall also mention the dyewoods only in their capacity as
mordants for basic dyestuffs and as tanning agents because
their usefulness as coloring agents has been superseded by the
coal tar dyestuffs, with the exception of logwood for black
leather. Even logwood is fast losing its usefulness because of
the acid, diamine and developed blacks which give stronger
and better feeling leather.

In this talk I shall mention only names of dyestuffs made
by Leopold Cassella & Co., Frankfort, Germany, because, being
in their employ, I am more familiar with them and know their
peculiar properties better than the dyestuffs of other manufactur-
ers. Also the time allotted to me for this talk limits me, so
that I shall only be able to mention the most important mem-
bers of the various classes of dyestuffs.

' Read at the A. L. C. A. Convention, Washington, D. C.. Dec. 7, 1911.
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Basic Dyestuffs are the most commonly used because leather
was formerly made almost entirely with vegetable tanning ma-
terials. They are also entirely suitable for chrome leather after
it has been properly mordanted with a vegetable tanning ma-
terial.

Basic colors are best dissolved by mixing them thoroughly
with cold water, and then raising to a boil with a steam jet.
Cold water is best used because basic dyes often contain material
which is liable to cake if the dyes are put into hot water. Aura-
mine should not be dissolved in water over 175° F.

If the water is hard, the dyes should be wet with acetic acid
before the water is added. Diamond phosphines which are not
affected by the hardness of the water, may be dissolved without
the addition of acetic acid.

Phosphines were formerly made by the purification of a by-
product of magenta, The new phosphines like diamond phos-
phines are made synthetically and are much purer compounds.

Basic dyestuffs as a class are not very fast to light. Many
acid, anthracene and diamine colors are much superior to basic
colors in this respect. It is, however, practically impossible for
the dyer of leather to secure such excellent results as are possi-
ble for the textile dyer because the tanner cannot fix his colors
by boiling heat.

Phosphine, thioflavine, diamond phosphine, Bismark brown,
safranine, methylene blue and new blue are the fastest to light
of the basic colors.

Auramine, chrysoidine, fuchsine, methyl violet and solid green
crystals are the deepest penetrating of the basic dyes.

Basic colors are much improved in their fastness to fat liquor-
ing and finishing if after-treated with tartar emetic, potassium
titanium oxalate or bichromate of potash. These salts also
make the basic dyes color the leather more level if the bottom
is fixed with them before dyeing.

Acid Colors are used on both vegetable and chrome tanned
icather. They readily dissolve without any addition of acid.
They do not require any mordant, but the depth of color is much
increased by the addition of sulphuric or formic acid to the dye
bath. The most level dyeings are obtained by adding the acid
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towards the end of the dyeing operation. However, the use of
any acid is undesirable, especially on chrome leather, if after dye-
ing the leather has to be fat liquored with an alkaline emulsion
of oils because the acid is liable to cause greasy spots by curdling
the fat liquor.

Sore of the most easy levelling acid colors include acid yellow
A T, orange extra, azo orseille B B, lanafuchsine S B, cyanole
F F, cyanole fast green G. These colors are quite fast to light,
and also very easily soluble which causes them to easily pene-
trate the leather and produce very level shades. They are ex-
cellent for making light pearl and ecru shades, but are not
suitable for dark shades.

Fast acid yellow 3 G, milling yellow O, brilliant crocein A Z,
brilliant lanafuchsine G G and B B, alizarine cyanole E F and
napthol green B are extremely fast to light. Even anthracene
colors are not any better for fastness to light than these colors.

Acid colors which are in most common use are Indian yellow
G, orange extra, Havana brown S concentrated, scarlet E C,
brilliant crocein M O O, fast red B, bordeaux, formyl violet S
4 B, water blue, brilliant milling blue B, pure soluble blue, solid
blue, nigrosine, acid green, naptholamine black, napthol black
and napthol blue black.

The most important of these colors is nigrosine, which is used
to produce blue blacks on vegetable and chrome tanned leather
for making seasons for finishing black leather, and blackings for
polishing shoes,

Acid colors are used extensively on vegetable and chrome
tanned leather as a bottom for basic dyes, which they precipitate,
to produce full, level colors. Their greatest success in fancy
shades has been in making golden brown glazed kid, where
they are used on chrome tanned goat skins, bottomed with
fustic and logwood.

Acid dyestuffs are not firmly fixed on the leather by any
process. ‘They have a tendency to bleed off in the fat liquor,
wherein lies one of the greatest objections to their use,

Diamine Colors have secured an important place for them-
selves in dyeing chrome leather. They attach themselves direct-
Iy on chrome leather without any mordant, but they have only a
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slight affinity for vegetable leather for which reason they dye
chrome leather better if it has not been retanned with any vege-
table tanning agent.

Diamine colors are most readily soluble in water. Unlike basic
colors they are less soluble in acid solutions and become more
soluble when alkali is added to the dye bath. Decause of this
characteristic, chrome leather should be as nearly neutral as pos-
sible before dyeing, in order to secure level colors, and the dye
bath does not need to be acidified even at the end of the dyeing
operation as the colors exhaust completely, with the exception
of colors dyed with very large percentage of dyestuffs.

Diamine fast yellow F F, diamine fast orange E G and E R,
diamine fast brown G and R, diamine fast red 8 B L, diamine
fast bordeaux 6 B S, diamine fast blue F F B, diamine fast
brilliant blue R, are extremely fast to light and are equally as
good as anthracene colors. Diamine catechine B, G and 3 G,
diamine black B H, diaminogene extra, diamine fast red F,
diamine fast yellow B are excellent dyes for chrome leather.

Diamine colors are often improved in respect to their fast-
ness to fat liquor by an after-treatment with bichromate of pot-
ash or copper sulphate. They seem, however, to be affected
detrimentally by iron salts.

Some diamine colors seem to work better in the dye bath if
2 per cent. to 3 per cent. of salt is used.

Oxy diamine blacks are the most important of the diamine
colors in use. They have come into important competition with
logwood and nigrosine on chrome leather only. They do not
make a black as cheaply as logwood but do not make the leather
as tender nor as harsh feeling as logwood. Oxy diamine black
is slightly cheaper to use than nigrosine and does not bleed in
fat liquor as the latter does. If these blacks are used 'with log-
wood, they give their greatest coloring power, if dyed on the
leather before the logwood.

Diamine colors give excellent shades on chrome leathers which
are finished without glazing on the grain or given an ooze finish
on the flesh side. They are much faster to light than basic
colors. When they are topped with basic dyes they produce a
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combination which is fast to light and has the fullness of the
basic dyes.

Anthracene or Mordant Colors have been used to some ex- -
tent on chrome leather because they are the fastest colors to
light which have been produced. Many of this class of colors
are unsuitable because the color is not developed except at a
boiling temperature, as for instance alizarine red, which is a
yellow until developed by chrome at boiling temperature. Dif-
ferent chemicals, such as bichromate of potash and potassium
titanium oxalate, have been proposed to take the place of boiling
heat, but they have been only partially successful. However, some
of the mordant colors develop cold, while others give shades
which, though undeveloped, are useful. These colors as a class
are usually dull and are much improved if topped with basic
colors.

The yellow anthracene colors such as anthracene yellow B
N and C are the most important of this group.

Colors Which Are Developed on the leather have become
prominent of late in the coloring of black ooze which requires
much fullness of color. Other developed colors could be used for
other shades in which fullness would be especially desirable, but
the process is quite long and tedious and does not give colors
that are any faster to light than basic dyes, which are applied much
more simply. They are used at present only on chrome leather.
The practice of diazotizing and developing seems to increase
the softness of the leather, which is particularly beneficial in
making ooze leather. The process is also carried out as cold as
possible, with the exception of the dyeing at the beginning, so
that the leather does not undergo the risk of being damaged.
The entire process will be treated fully under the subject of
black ooze on chrome tanned calfskins.

Immedial Colors are dyestuffs which are soluble only in sul-
phide of sodium. They have never found much use on chrome
or vegetable tanned leather because they had a tendency to
make the leather tender. They have been recommended for dye-
ing oil-tanned chamois leather. For this purpose equal parts of
the immedial color and sodium sulphide crystals are dissolved
in boiling water. After the solution is cooled, add 1/10 of forma-
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lin and 1/5 of soap. The chamois leather is drummed in this
solution then re-fat liquored. These colors are very fast to
washing. .

Colors Produced by Oxidation on the Fibres are used for fur
dyeing. For this method of coloring two chemicals ferrol B
and ferrol S crystals come into extensive use. The wool or fur
skins are first treated with a strong lime solution to remove the
grease and dirt. Then the lime is removed and the wool or fur
is treated cold with an oxidizing mordant composed of bichro-
mate of potash, or sulphate of iron or copper and tartaric acid.
The mordanting process varies with the kind of fur skin, and
the shade to be obtained. Then the furs are rinsed thoroughly
and dyed with ferrol B or ferrol S crystals or a mixture of them
and with the addition of hydrogen peroxide, ammonia and some-
times pyrogallic acid. By varying this process, various full even
shades of brown, grey and black can be very successfully ob-
tained. The process is carried out cold so that the skins are
not damaged. They also give good fastness to light.

Dxyestuffs for Leather Finishes must be selected to mix prop-
erly with the other materials in the finish. -

Glaze Finishes which are composed of solutions of -albumen,
casein, gelatin, gums, decoctions of seeds and moss, soap, oils
and waxes, and alkali must be colored with acid dyes, the most
important being nigrosine. Whenever the finish is alkaline,
acid dyes must be used. This also applies to alkaline solutions
of shellac and casein.

Shcllac Solution in Alcohol must be colored with basic dyes,
which are nearly all soluble in alcohol.

Collodion Varmishes are colored with cerasine colors, which
are soluble in amyl acetate solutions.

Creams composed of soap creams and turpentine creams must
be colored with cerasine colors, which have been treated with
stearic acid. ‘

In coloring the different kinds of leather for special purposes,
if the best results are to be obtained, (1) the leather must be
properly prepared to receive the dyestuff; (2) dyestuffs must
be selected which are best suited to the kind of leather and for
the shade to be dved; (3) the processes, through which the
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leather must pass after dyeing, must be chosen and arranged to
be least injurious to the color, and produce the desired result;
(4) and great care must be taken in every process.

Chrome Tanned Calfskins are finished into several fancy
leathers. The most important are the boarded tan calf, chrome
Russias, and OOZE in black and fancy shades. The skins for
boarded tan calf and chrome Russia are selected out of the tan-
ned condition and colored while wet. The skins for ooze are
fat-liquored after tanning with an emulsion of egg yolk and
flour and then dried out, after which they are sorted and colored.

The fancy ooze colors can be made by bottoming with sumac
or fustic extract and some mordant like sulphate of iron, tartar
emetic, or potassium titanium oxalate, then coloring with basic
dyes; or by coloring with acid or diamine dyes and sometimes
topping with basic dyes. Some light shades are also made
with pigments. Black ooze is made with a combination of log-
wood, nerazine or oxy diamine black and leather black, or with
a combination of developed black and leather black.

Black Ooze Calfskins can be made with developed black as
follows: This process also illustrates the use of developed colors.
The chrome tanned calfskins are sorted after washing out
of the chrome tannage. The skins are shaved and fat-liquored
thirty minutes with 5 per cent. egg yolks and 10 per cent. flour.
The skins are then drained off, hung up and dried. When dry, the
skins are damped in sawdust, staked and buffed. Then they are
ready for coloring. The skins must be buffed very clean so that
after they are colored they will not need to be buffed a second
time.

The skins for dyeing are thoroughly wet up thirty minutes
in a drum of water at 140° F.

First, dyed thirty minutes at 130° F. with 1215 per cent.
diamine ooze black C R.

Then fixed fifteen minutes with § per cent. muriatic acid.

The skins are now drained off and rinsed in cold water.

Then diazotized, running first five minutes in 10% muriatic
acid.

Then add and run fifteen minutes in 5 per cent. nitrite of soda.

Then the skins are drained off and washed thoroughly.
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The muriatic acid is given before the nitrite of soda because
the latter has an alkaline reaction, which has a tendency to wash
the black from the leather before it can be diazotized. The diazo-
tizing must be done cold so that the nitrous gas will not escape
easily from the solution.

The skins are now developed fifteen minutes with
0.8% phenylene diamine dissolved with
1.6% soda ash,

and 0.2% betanaphthol dissolved with
0.2% caustic soda.

The two solutions are made separately but are mixed before
giving them to the skins.

The skins are then drained off and washed and then topped
with
2% leather black No. 60763
1% acetic acid.

The skins are then thoroughly rinsed off and fat-liquored forty-
five minutes with
2% acid fat-liquor,

They are then dried on hooks, damped in sawdust, staked,
dry-milled, and tacked out,

Chrome Russias and Tan Boarded Chrome Calf are colored
ir about the same manner. Tan boarded is glazed so that it is
recessary to keep these colors lighter and yellower because the
glazing bakes them sadder and redder. These colors are usually
made with basic dyes on top of a vegetable bottom, because they
give very fuil, even shades. Acid and diamine colors can be
selected which would be much faster to light.

Basic dyes are usually applied as follows:

Skins are first neutralized 20 minutes with 14 per cent. borax
and rinsed thoroughly.
Then bottom 30 minutes with 5 per cent. fustic or sumac ex-
tract. ’

Fix the bottom 20 minutes with 14 per cent. tartar emetic or
potassium titanium oxalate. Drain off and rinse.
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Dye 30 minutes with a mixture of
Diamond phosphine G G, R, or D,
Bismark brown E E,

New blue R.

Set the dye 15 minutes with 14 per cent. bichromate of potash.

Drain off and rinse well,

Fat-liquor with 6 per cent. acid fat-liquor.

Chrome Tanned Goatskins are mostly finished into black or
colored glazed kid, or patent kid. Black glazed kid or patent
kid are colored with iogwood and a mineral striker composed of
an iron, copper or titanium salt, or a combination of them, and
very often are topped off with nigrosine or diamine black and
methyl violet. The glazed kid' manufacturer is very firm in
his conviction that he must have a vegetable retannage on his
skins in order to obtain a good glazed finish. Nevertheless,
he has been willing to compromise and has begun to use nigrosine
or diamine black for a part of his logwood, because he finds that
iron or similar salts will bring up a harsh grain if not used
with the greatest care. Some manufacturers are now using
logwood without any striker and using enough diamine black to
black the skins. Much less black would be required if no log-
wood  was used, as the logwood forms a kind of resist for the
diamine black.

Golden Brown Glazed Kid is most-successfully made by dye-
ing with acid colors on top of a vegetable bottom.

The skins are first carefully washed and neutralized. Then
they are bottomed 20 minutes in a coloring drum with

2% fustic extract
%% logwood crystals.

Then 34% of a mixture composed of the proper proportions
Anthracene yellow C or milling yellow O
Orange extra
Fast red B
Naphthol blue black

are added to the liquor in the drum and the skins are milled in
it 30 minutes.

The skins are then drained off and fat-liquored either with
acid fat-liquor or an emulsion of neatsfoot oil and egg yolk.
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These colors penetrate deeply the skins and dye “very level so
that bright level shades are produced by glazing.

These colors are changed somewhat by the fat-liquor but are
fairly fast to light.

The acid colors are sometimes topped with basic colors which
makes the color much faster to fat-liquor.

Chrome Tanned Side Leather in tan, chocolate and green
shades for sporting shoes is in considerable demand. They
are usually neutralized and then given a retanning of 5 per cent.
sumac extract, )4 per cent. tartar emetic and 2 per cent. acid
fat-liquor, and dried on hooks.

Then the skins are sorted for the different shades, wet up
and sometimes retanned with 5 per cent. fustic or sumac extract,
then dyed with 1% to 1 per cent. of a mixture of

Diamond phosphine G G
Diamond phosphine R
Bismark brown E E
Cerise N

Solid green O crystals.

These colors will produce any of the tan, brown, ox blood or
green shades into which this kind of leather is made.

Then the color is sometimes fixed with 1§ per cent. of- bichro-
mate of potash and fat-liquored with 4 per cent. acid fat-liquor.

The same shades can be successfully obtained with colors
fast to light, as

Milling yellow O

Diamine fast orange E G
Brilliant croceine A Z
Alizarine cyanole E F
Naphthol green B

Vegetable Tanned Lcathers are usually colored with basic
colors, except very light pearl and ecru shades which can be
dyed better with easily levelling acid dyes. The principal dif-
ference in treating the different kinds of vegetable tanned leath-
ers, is made in the method of preparation for coloring. The
dyeing operations should be carried on at about 110° F.

India tanned sheep and goat skins contain considerable grease
as well "as vegetable tanning material. The grease must be
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removed from the surface of the leather before it can be dyed
a clear, even color. This is done by washing the skins first in
soda to free the grease; then retanning with sumac; then clear-
ing with sulphuric acid; and finally the skins are rinsed with
plenty of water. The skins are then colored with basic or acid
dyes. The skins, to be colored black on the grain with white
backs, are stained by brushing with 8 oz. leather black T B, 2 oz.
acetic acid, and 2 quarts gum tragacanth solution, to 1 pail
water.

Pickled sheepskins, tanned in sumac, are simply cleared with
sulphuric acid and rinsed in water. Pickled sheepskins, tan-
ned in quebracho, for fancy colors, are washed up in sumac,
which is then fixed with tartar emetic.

India sheep and pickled sheepskins are colored similarly with
acid and basic dyes, and can be considered together. Whenever
good fastness to washing is required, the skins should be colored
with basic dyes and the color set with bichromate of potash.
On very light shades which must be slightly saddened, bichromate
of potash should be used instead of blue or green, when pos-
sible. When full shades are made with acid dyes, such as
bright reds, dyed with scarlet E C or brilliant crocein M O O,
about 2 quarts of formic acid to 30 dozen skins should be added
towards the end of the dyeing operation. Formic acid is gen-
erally chosen because it is quite as strong as sulphuric acid and
will evaporate, while sulphuric is absolutely stable.

Dyes for ooze leather should be selected for their penetrating
power.

Excellent results in coloring sheepskins can be obtained by
dyeing first with acid colors, as for example, dyeing coffee
shades, first with Indian yellow G; tan shades, first with orange
extra; and red brown shades, first with fast brown B N, and
then topping with the proper mixture of

Diamond phosphine 2995 J
Bismark brown E E
Methylene blue B B or new blue R.

The acid dyes produce an excellently level bottom for the
basic dyes.
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Light pearl, grey, champagne, blue and heliotrope, are most
successfully obtained by easily leveling dyes, such as
Cyanole fast green G
Cyanole F F
Lanafuchsine S G and S B
Orange extra
Acid yellow A T

These dyes also give good fastness to light.

Side Leathers for Case, Bag, Strap or Shoe Leathers are most
satisfactorily dyed with basic dyes. The leatlier is usually bark
tanned. Before coloring the leather is washed in water. About
30 sides are then milled in 1 pail dry sumac for 20 minutes,
and then a solution of 8 oz. tartar emetic is added and the sides
milled 15 minutes longer. The skins are then drained off ready
for coloring. Any of the tan, brown, Russia red and green shades
can be obtained by a combination of

Diamond phosphine G G
Diamond phosphine R
Bismark brown E E
Solid green O crystals
Cerise N

For light shades 1 oz. of dyestuff to 3 sides is sufficient; for
dark shades 1 oz. to a side.

After dyeing, the color should be fixed with 5 to 10 oz. bi-
chromate of potash. This prevents the color from stripping
in the fat-liquor or in an alkaline finish.

Buffed Board Tanned Sides for shoe leather are usually col-
ored with basic dyes. When the shoemaker uses this leather, he
dips it into water to soften it. Basic dyes resist the water per-
fectly, but acid and other dyes wash off completely.

This leather is colored on only one side, and is therefore
colored on a table by hand or in a brushing machine. As basic
dyes are used, coloring with a machine is not very satisfactory
because the brush, which spreads the dye, also whips it and
makes it foamy. Then the dye does not work evenly. It is there-
fore better to brush it on by hand.

The color is often mixed with gum tragacanth or some similar
gum to prevent the leather from absorbing the dye too rapidly.
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Some tanners mix soap and glue with the dye to save the
operation of seasoning afterwards, but the soap throws the
dye out of solution in a few minutes, so that it is impossible
to get uniform results. The season should be applied after
the skins are colored.

THE COMPOSITION OF LEATHER FROM DIFFERENT
PARTS OF THE HIDE, AND THE IMPORTANCE OF
A PROPER SAMPLE FOR ANALYSIS.

By Charles R. Oberfell

The analysis of a leather may be of value for a number of
purposes and the importance of a representative sample some-
what depends on the kind of leather under consideration, as
well as the nature of the information desired from the laboratory.
For illustration, if a lot of leather consists of “bellies” and it is
desired to know the kind and extent of adulteration it is a simple
problem to get an average sample. 1f the consideration is a
lot of sole leather, and it is desired to know particularly the
cxtent of the tannage the problem is complicated. Again, if the
chemist in his control work in the tannery desires to know the
particular stage in tanning to which the hides have progressed,
the problem of an average sample is further complicated, and a
representative sample is essential if he is to obtain any exact
information.

This need of a representative sample from the whole hide
is brought about by the variation largely in the physical na-
ture of different parts. As is well known the fibers on the flank

_parts are loose and for the most part the hide is thin. Going to-
wards the center of the “butt” or part lying over the kidneys
it gradually grows thicker and firmer until in the kidney section
we have the choice part of the hide. Proceeding towards the
head along the backbone the structure gradually changes and
when we reach the shoulder section the hide is thicker and not
so firm as the butt, and this increases through the neck into the
head. The result of this variation in structure is a variation

! Read at the A. L. C. A. Convention, Washington, D. C., Dec. 8, 1911.
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in the quality of the leather. Parts thin and loose are pene-
trated rapidly by the tannin and consequently more thoroughly
tanned, while heavier and firmer parts are less rapidly pene-
trated but at the same time more tannin is physically absorbed
and filled in the interstitial spaces between the fibers. We have
every reason for assuming that samples taken from these various
sections would give different results on analysis. The same is
true regarding addition of materials to gain weight. The loose-
ly constructed parts will receive more of these materials than
the firmer parts.

In order to determine the exact conditions anticipated by
the foregoing reasoning I undertook a series of analyses of leath-
er taken from the principal sections, namely, belly, shoulder
and butt. _

There are certain practical limitations in obtaining a sample
of leather, because it would be impracticable to cut into pieces
a whole hide to obtain the sample. No one would destroy so
much value for this purpose. The samples analyzed were ac-
cordingly taken with the idea of getting a representative one
with the least mutilation of the parts. Three tanned and finished
hides trimmed into bends, shoulders and bellies were selected.
From each belly a strip was taken running the whole length,
approximately one inch wide, from the inside or cut edge. From
each bend a strip 2 inches wide was cut on the edge lying along
the back bone. From each shoulder a strip the same width on
the cut edge adjoining the bends and on the neck end.

The head was neglected as it represents less than 10 per cent.
of the hide,

Figure No. 1 is cut of a hide showing the parts removed for
the samples.

The strips were laid off in five inch blocks, each block was
numbered and the alternate blocks were taken by selecting the
even numbers on one strip and the odd numbers on the next,
etc. An equal amount from this sample was then finely divided
as for analysis. This made a total of three samples, whiciy
were placed in air-tight jars. The analyses were conducted
according to the methods of this association and the results are
given in Table I.
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TABLE 1.

Butt Shoulder Belly
MOIStUre « cevvvvenrenenienncnnns 13.16% 12.50% 13.15%
0.1 3.26 4.77 4.63
Uncombined tannin............. 17.59 19.27 17.23
Uncombined non-tannin......... 3.43 3.86 3.60
Combined tannin ......coevvee . 18.21 18.83 19.23
Hide coovvrniirennevnnsennnennns 44.24 40.67 42.05
Ash (insoluble).c.covivuiannnnen o.11 o.10 o.11
Tannage number................ 41.2 46.3 45.7

This gives an idea of the variation likely as the leather was
standard oak tanned stock.

In obtaining a representative sample of the whole hide it
must be based on the relative weights of each section. In this
case the shoulders averaged eight pounds, the bends ten pounds
and the bellies five pounds or a total of thirty-eight pounds.
Accordingly in making a composite sample fifty-three per cent.
of the butt sample, twenty-one per cent. of the shoulder and
twenty-six per cent. of the belly was used.

This analysis is given in Table II.

TABLE II.
Composite sample

Moisture...cceeveevecennnn et ceneneeananas A .er 12.98%
Uncombined tannin ...ceveiveeinieeiestrnnetananeens 17.69
Uncombined non-tannin ......... Geteaeanann reeeeeieeen 3.96
Combined tannin.......ccocvviiiieeenane, ieeeerenens 18.92

& £ T T 42.42

Ash (insoluble) teeeeroietciiiiiiireinnntrrenecnrenens o.10
Tannage NUMDET -« -« et vataartneessnienenearencnenss 44.6

In thus working for an average sample of a whole hide it
will be advisable to obtain the weights of each part and when
this is impossible to use average approximate weights.

An interesting comparison with the results on the composite
sample in Table II is the calculated analysis from Table I made
up on the same basis as the composite sample,

TABLE III.
Composite Calculated

sample analysis
Mpisture .............................. 12.98% 13.03%
Ol tenneniiiiieiii e 3.93 3.93
Uncombined tannin....... RTRRY Ceeesas 17.69 17.85
Uncombined non-tannin ........ eraaes 3.96 3.57
Combined tannin «.eoevveniie e iiane. 18.92 18.60
Hide . oc sttt ienttneccrccneasonscnnnasns 42.42 42.92
Ash (insoluble)..c.vveeeniiiiieienne, 0.10 o.10

Tannage number «....ccoeeeertens ounes 44.6 43.3
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It appears from the results that the foregoing reasoning failed
in assuming that the firmest or butt part of the hide has a great-
er physical absorption of tannin as indicated by the uncombined
tannin results. Other assumptions as to completeness of tan-
nage were correct, as there is a big difference between the butt
and shoulder composition. There is as much as 3.57 per cent.
difference in the hide, taking the two extremes and the greatest
difference in the tannage number (combined tannin < hide, per
cent.) is 5.1 per cent. Also we notice a greater penetration of
oil in the shoulder and belly sections than in the butt. This it
seems would indicate, as assumed, the better penetration in these
parts of any material used for false weight.

The most unlooked for result is the general agreement between
the analysis of the composite sample and the belly, and this
work seems to indicate that where it is impracticable to obtain
& general average sample from the whole hide that it is possible
to get very near the truth by taking the sample from the cut
edge of the belly. )

These results could have been made more conclusive by addi-
tional analyses from either heavier or lighter hides and from
other tannages. However, this paper is not the result of a special
investigation for that purpose, but rather the result of an
investigation undertaken in the general course of my work,
to determine how much variation might be expected in the com-
position of leather taken from the various principal parts of
the hide and I trust as here presented they may prove of value
tc someone.

ARE TANNERS TEACHING THEIR SUPERINTENDENTS
HOW TO THINK?!®

By Henry W. Healy.

Great as has been the work done by the active members of
the American Leather Chemists Association, it can only attain its
true fulfillment through the intelligent codperation of those who
are largely the associate members and those under them,—the
tannery superintendents. The application of the chemists’ work

! Read at the A. L. C. A. Convention, Washington, D. C., Dec. 8, 1911,
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and the suggestions for further research must come largely from
those who personally make the leather, and it is indirectly,
therefore, of interest to this Association that tanners be more
scientifically trained in the theory of their trade. Of course,
this training must largely come through the owners of tanneries
or their representatives.

In spite of the progress that has been made in the methods
of manufacturing leather during the past decade, it seems as
if we are losing a valuable faculty that is very necessary in suc-
cessfully maintaining the highest quality of leather that is
consistent with a reasonably low cost of production. I might
call it intelligent observation.

In former days, before the tanner had the very great help
of the chemist to determine chemical values of liquors, and to
assist in standardizing the proportions of their various known
chemical ingredients, he had to depend upon his own faculties
wholly,—the senses of taste, smell, touch and sight; in fact he
had to observe closely. Very few tanners in their daily ex-
amination of their plants to-day taste liquors; the feel of leather
in process is not so much depended upon to determine its
condition, and too much we depend upon what the customers
say in judging the quality of the finished product. With the
fleshing and unhairing machines, the milling, scouring, jacking,
setting and rolling machines, and with the chemists’ analyses,—
all valuable in progressive development,—the younger men are
not developing and very naturally, perhaps, that intelligent ob-
servation upon which alone the tanner of former days had to
depend for his success.

It is not difficult to produce leather at a low tannery cost,
and not hard to produce a very attractive and serviceable leather
if its cost were not considered ; but to combine high quality and
low cost requires all the tanners’ art. In addition to skillful use
of machines there must be intelligent interpretation and appli-
cation of the chemists’ analyses, but above all the condition of
stock in the various stages of the tanning process must be care-
fully watched and compared. Only by obtaining the best con-
ditions in the beam house, handlers and yard can the basis of
the manufacture of good and cheap leather be laid.
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Before the advent of chemists, machinery and subsequent im-
proved methods, this power of intelligent observation was a
tanner’s only resource, gained through long and usually bitter
experience. He had to have it or go to the wall, for the prac-
tical tanner was, usually at least, part owner in the business.
Ferhaps this contributed towards developing and sharpening this
faculty. Of late modern business development has made the
presence of the owner or owners of the tannery possible only
part of the time, and the tanners of fifteen or twenty years ago
are succeeded by men who, trained in the age of machinery,
‘depend upon the efficacy of the bleach, the stuffing wheel and
various finishing machines to produce a salable article. They
understand machinery, economic factory management and the
handling of labor, but have relatively little idea of how to
produce the best quality and plumpness to that point where
leather leaves the layaways. There must be a consistent de-
velopment and growth from the soaks. This is obtained only
by intelligent watchfulness and experience.

Judging from advertisements in Trade Journals for tanners
and from what we constantly hear, there are more positions
than good tanners to fill them. Is this not primarily the fault
of the owners of the tanneries or their higher representatives?
Do we take the pains to discuss with the superintendent a given
condition of leather at a certain point and ask him for a logical
explanation of it and then insist upon going to the elemental
root of a question? Do we ask—“Why?” and again, “Why?”
and insist that each answer be logical? Do we require that he
must give a clearly defined reason for what exists? Of course,
there are often apparent anomalies which we cannot explain,
but these complexities should be resolved into their simplest terms,
and by process of elimination those factors which cannot possibly
be the cause should be discarded. Then the real ultimate prob-
lem can be squarely faced.

If you know, or think you know, the solution of a difficulty,
make the tanner find it out for himself. Ask him what he
would do, then ask why and by questioning reduce his solution
either to an absurdity or show that it would be unwarrantably
expensive or would have a bad ultimate effect somewhere. By
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thus discarding, objecting and hinting more - than likely the
superintendent will hit upon the very change you have in mind.
When he has done so, give him the credit of a “brand new”
idea,—a discovery of his own ingenuity. He will then have added
interest and apply the remedy with a sense of personal re-
sponsibility for its success. In discussing a problem, let the
tanner feel that he is leading the argument and in objecting to
his logic do not be destructive but give a hint at the true cause
so that he will hit upon it himself a bit later. The solution will
make twice the impression if he feels his own brain discovered
it. When you make a change merely suggest the outline and
then ask for a detailed plan for its application. Discuss each
step and finally make him write the whole thing out and file
the paper for future comparison. At the start most tanners
write wretchedly confused and incomplete letters.  This is
chiefly not lack of schooling but lack of ability to think logically
and coordinately. Letter writing is the greatest aid to de-
veloping analytical and logical thought.

Most of us have resomted at times to the “cut-and-try”
method. But once in twenty times does it meet with any success,
and then it is but temporary for there is no logical under-
standing of the causes of the good result:—sooner or later
through modifying changes it must fail because the causes of
the changes are not understood. Always have a reason for
what you do and insist that the superintendent of your tannery
clearly understands the logical arguments for its adoption.

Of course, the disposition of each man must be considered.
Some men always think the old way is the best. Such a one
must be taught that success lies with those who make progress
in cheapening cost or increasing the value by taking advantage
of new discoveries, and chiefly by keéping in the van by devising
new ways and methods of his own. The erratic man who
wants to try everything and anything must learn that the race
goes not always to the swift. In short each man must be
roundly developed.

Now how much time do the officers of a tanning company
give to the development of their subordinates? How many
think that in this lies chiefly their success? In a visit to a tannery
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how much time is spent in discussing theories of tanning with
the superintendent? Do we make him think that his watchful-
ness and intelligence are the chief factors in the success of the
business? Do we realize that to the average intelligent man
the hope of beating the other fellow is more than salary and
that the knowledge of personal achievement is his greatest re-
ward?

There seems to be an idea among many men that it is
cangerous for a subordinate to know too much. This is a
fallacy, for if the subordinate is untrustworthy he will work
you harm anyway, and unless he has your confidence and you his
you cannot get the full benefit of his intelligence and effort.

There is only one fundamental requisite inherently necessary
to make an efficient tanner, this is faithful application,—not su-
perficial physical activity, but genuine interest and thought. The
rest is a matter of experience, growth and education. The vital
spark of genuine interest in the work must first be present;
the development that follows is largely under the contral of the
employer, and through his skillful moulding only can a good tan- -
ner be made. How many of us consider that the number of good
men we have trained is the true and lasting measure of our own
success ? _—

THE DEVELOPMENT OF THE LEATHER INDUSTRY IN ITS
RELATION TO THE WORLD’S HIDE SUPPLY.'
By A. H. Lockwood.

Two decades ago there was much discussion in the leather
industry regarding the bark supply. There were predictions
that hemlock bark would soon be exhausted and our low cost
red sole leather would cease to be cut into cheap shoes and
exported in large quantities. In those days hides and skins
were in superabundant supply and such a thing as a scarcity of
hides was not thought of. To-day we find these conditions re-
versed. The chrome tannage, quebracho and other tanning ex-
tracts successfully have reinforced the bark supply and no ap-
prehension exists. On the other hand hides and skins appear
to be decreasing steadily in quantity, as measured by demand.
To those who have an aversion for statistics and remain un-
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convinced when long tables of figures are shown attesting that
the slaughter of cattle is not keeping pace with the increase of
population, the fact that hides and skins continue to advance
in cost in all the markets of the world should be a demonstra-
tion of the situation. :

It is sometimes alleged that there are no reliable statistics
upon which to estimate the supply of hides, but the condition
is ncither better or worse than obtains in other world-wide
commodities. There are two sets of statistics purporting to
give the number of farm animals in the country. The Census
Department reports once in ten years and the Agricultural De-
partment makes an enumeration every year. The U. S. Census
report was announced last month. It gave the total of range
and farm cattle as 61,225,791 head against 67,719,410 for 19goo—a
decrease of 10.6 per cent. The population of the United States
is 92,174,515 as against 75,179,040 in 1goo—an increase of 21.3
per cent. It thus appears that the cattle which produce hides
and the people who consume leather are numerically moving in
inverse ratio. If we compare the latest Census Department
figures with the Agricultural Census of 1908, a decrease of 10,-
041,219 head of cattle, or 14.10 per cent. is shown.

There are persons connected with the leather trade who have
the Bourbon faculty of never learning, although they do forget
frequently. Years ago they adopted the postulate that
hides and skins are and forever must be in superabundant
supply. When confronted by facts and figures such as the live
stock census or the decreased slaughter of the big packers they
declare that the temporary scarcity will soon right itself because
more cattle will be raised.

The plain fact many times ignored is that beef has declined as
a staple article of diet. Cereal breakfast foods were unknown
outside of Scotland when some of us were boys. To-day, the
grocer’s shelves are filled with predigested stutf ranging all the
way from good to bad. 1 venture to assert that there
isnt a man in this room who has had a beefsteak for
breakfast this morning. The millionaire, the chemist and the
pecor newspaper man are united in the modern democracy of
an oatmeal, egg and grapefruit breakfast. This dietary change
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is not a theory but a condition. The refrigerator car has made
it possible to transport southern fruits and vegetables to northern
markets and the cold storage plant enables the accumulation
of fish, poultry, eggs and other food products in seasons of
plenty to be dispensed during all the months of the year. The
development of the poultry and egg business is remarkable.
The farm animal census issued last month contained this signi-
ficant clause: “Foultry shows a greater relative increase in
value during the decade than the combined value of all live stock,
the increase amounting to nearly $70,000,000. Poultry now are
valued in this country at more than $150,000,000.”

The work of the Government Bureau of Fisheries in stocking
our rivers, lakes and coast waters is another important develop-
ment of the food supply.

This revolution in the diet of the people under the operation
of the law of supply and demand would have lowered the price
of cattle at the stockyards and beef at the butchers if other
circumstances had not intervened. Coincident with the decline
in the per capita consumption of beef was the cutting up of the
vast ranges into farms. The western semi-arid plains made
economical cattle production possible. But with the settlement
of the country, the cowboy and vast stretches of free grazing
land are no more. Under the old system cattle were raised on
the ranges and finished on corn in the middle west. One after
another the cattle feeders have gone out of business. It is mis-
leading to assume that the scarcity of cattle is only a temporary
condition. Cattle raisers and feeders and the country banks
which have made a specialty of cattle loans, nearly all have been
cbliterated by the economic change. The distribution of cattle
among the states as disclosed by a census bulletin issued Novem-
ber 21st is a demonstration of the passing of the cattle from
the ranges to the farm.

If we take nine typical range cattle states: Montana, Idaho,
Wyoming, Colorado, New Mexico, Arizona, Utah, Nevada and
Texas, we find they have 12,745,212 head of cattle. A com-
parison with nine dairy states: New York, Pennsylvania, Ohio,
Indiana, Illinois, Michigan, Wisconsin, Minnesota and Iowa de-
velops the interesting fact that these central and eastern states
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have 20,643,857 head. Texas is the largest state in the union
and still has the largest number of cattle—6,721,502 head or more
than half the total number in the nine range states previously
ramed. But the New England states with New York, Penn-
sylvania, New Jersey and Ohio have 7,402,583 head. If we
take the eight range cattle states, exclusive of Texas, there are
only 6,023,710 head against 6,006,278 head in New York, Penn-
sylvania, New Jersey and Ohio, Another astonishing contrast
may be made between six central and eastern states: Illinois,
Wisconsin, Minnesota, lowa, Missouri and New York with
16,917,405 head of cattle and twelve western states: Texas,
Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona,
Utah, Nevada, Washington, Oregon and California with only
15,734,443 head. Here we have six dairy states with 1,183,022
more cattle than twelve range states. It is also worthy of
note that the western states are increasing their proportion of
milch cows. Texas now has more than a million head of
dairy cattle.

There is an important distinction of course between range
and farm cattle as a basis of raw material for tanning. On the
plains, steers are developed quickly and shipped to the feed
lots for fattening when only two years old. On the farms as
a rule only bull calves and worn out milch cows are sold for
slaughtering. A given number of dairy cattle furnish more calf-
skins, but a smaller supply of hides than a similar number
of animals on the ranges. .

According to the year book of the Department of Agricul-
ture there are about four hundred and fifty millions of cattle
in the world, more than half of which are in North and South
America. Europe and Asia each have one hundred and thirty
millions and Africa and Oceania each have twelve millions.
There would seem to be a basis for some sort of hide and
leather Monroe doctrine concealed in the fact that there are
within eighteen millions as many cattle in the Western hemi-
sphere as in Europe and Asia combined. In so far as the
leather making and consuming industries can properly take po-
litical action we should favor Pan-American reciprocity. The
North and South American continents are 31.75 per cent of the
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world’s area, have 55 per cent of the world’s supply of cattle,
but have only 10.40 per cent of the world’s population. With
the completion of the Panama canal and the institution of closer
business relations with the nations south of us, we should accept
our manifest opportunity to dominate the leather industries of
the world. There are millions of acres of . land in Central
and South America exactly suited to the raising .of cattle. But
the business must be exploited by capital and men from the
United States, and live cattle should be put on the free list.
The present duty of 27 per cent. is practically prohibitive.

Years ago this high tariff was designed to stimulate cattle
raising on our then unoccupied plains. Those who insist upon
a tariff on either cattle or hides to-day are reactionary and out
of alignment with modern progress.

If trade relations were cultivated with Central and South
America the United States would be in a position to assume
a commanding position in the leather industries of the world.

Our exports of shoes are almost equal to those of the United
Kingdom, but we export twenty-eight million dollars worth of
leather to Great Britain’s twelve millions. With the prepon-
derance of the hide supply on this hemisphere, and Europe,
Asia and Africa demanding more leather goods, wise states-
manship would suggest a rapid expansion of our foreign traffic.

There is much evidence to show that the world, while con-
suming less beef per capita is demanding more leather. This
seeming paradox is easily explained. There are many substi-
tutes for beef for food, but no alternative for leather. The
world could get along without the flesh of cattle, but not without
the hides. The semi-civilized nations are adopting our customs
of dress, especially in shoes. Since Lord Palmerston uttered
his famous criticism of the Turk “What can you expect of a
people who wear no heels on their shoes,” slipshod methods have
been corrected to some extent by the introduction of European
and American styles. If the four hundred millions of people
in China should demand leather shoes as a concomitant of
their new government, their wants could not possibly be supplied
for lack of raw material of which to make leather.

But apart from the task of civilizing the barbarous nations



40 LEATHER CHEMISTS ASSOCIATION

with our improved footgear there is the much less remote condi-
tion at home. Our own per capita consumption of leather is
increasing coincidently with our declining supply of hides and
skins. Experts tell us that automobiles use two and a half
hides cach for their upholstering. Leather furniture is in evi-
dence in all semi-public places and grows in favor for libraries
and dining rooms in the finest homes. The late census shows
a large increase of liorses and mules in both number and value
so that despite the automobile, harness leather will continue to
be wanted in larger quantitics. The Census Department's pre-
liminary report of the trade in harness, trunks, valises, em-
bossed leather, leather garments, etc.,, shows an increase in the
number of establishments of 24 per cent. from 1904 and 37 per
cent, increase in capital invested.

The shoe industry is not conducted with a view to economy
of raw material. Durability is subordinated to style and finish.
Many of the popular kinds of leather are sold without guarantee
as to wear. They are beautiful but frail and use up raw ma-
terial rapidly. The 1909 census of the shoe industry shows
an increase of 63 per cent. in capital invested since 1904 and the
gross value of product increased 43 per cent.

The importance of the goat as a leather producing animal
should be considered in estimating the world's supply of raw
material. Of course, goatskins are available only for light weight
stock suitable for fine shoes, upholstery, fancy articles and deco-
rations. The goat is the chief meat and dairy animal in many
countries. The best available statistics tell us that there are
100,957,649 goats in the world of which less than two milfions
are in the United States and a little less than fourteen millions
in this hemisphere. North, South and Central America have
less than fourteen per cent. of the goats of the world against
55 per cent. of the beef cattle. And yet our morocco manu-
facturers have achieved a commanding position in the manu-
facture of glazed kid. They now are exporting glazed kid to
the amount of about eighteen million dollars a year with what
may be termed the raw material situation against them. They
present an object lesson of what should be accomplished in the
heavy leather trade with the preponderance of hides at hand.
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Taking a broad view of the leather situation with regard
to the hide supply, it would seem that future extension depends
upon procuring greater quantities of raw material and develop-
ing the export trade. The day of small things in the leather
industry is passing. The modern tanner must be a student of
the world's markets and able to command sufficient capital to
transact a greater foreign business in buying hides and skins
and selling leather. '

To this end we should demand a repeal of the Sherman Law
and the inauguration of a Government policy designed to en-
courage and stimulate international trade on a large scale. It
is admitted that powerful corporations are necessary properly
to conduct big business. No one will object to Government control,
but there is a wide difference between regulation and strangulation.

DISCUSSION,

Mr. Yocum called attention to the fact that a part of the
present scarcity of hides is due to causes which we may hope are
temporary, mentioning the losses in India due to the famine,
in Manchuria from the war, and in South Africa due to dis-
ease. He also said that the statistics given are slightly mis-
leading, because the average weight of animals slaughtered is
increasing, so that a given percentage of decrease in numbers
does not indicate so high a percentage of loss in weight of meat
or of leather; the average weight of “native” hides being now
six or eight per cent. higher than it was some years ago, while the
dressed weight of the animals is perhaps twenty per cent. greater.

Mr. Lockwood stated that the decrease in number of cattle
slaughtered had been chiefly in range cattle, whose hides are
thicker than those of farm animals, and therefore more suitable
for heavy leather, and expressed the belief that the average
weight of hides as a whole is decreasing. He gave some figures
from the Census Bureau indicating a decrease of 10 per cent. in
the weight of hides taken off at 1641 establishments under gov-
ernment inspection, between the years 1900 and 1909. Several
speakers agreed that this great reduction must be due to the
inclusion in the later figures of a larger proportion of calves.
Mr. Yocum reiterated his statement that while the average weight
of branded hides has not changed much, ‘‘natives’’ have increased.
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ABSTRACTS.

Chemical Investigations of the Substances in Birch. Gporc GRASSER.
Collegium, 1911, 303-425.—Prefacing with a copious list of references
to the literature of these substances, particularly betulin, tannins, tar
products, gum and ethercal oils, the author describes his experiments upon
the dried young leaves of Betula alba. Two kg. of these were extracted
with 3 1. of boiling alcohol, this being found to be the only volatile sol-
vent suited for extraction of the entire coloring matter. The extract
was concentrated to 240 gms., and 800 cc. alcohol again added, thereby
separating some insoluble material (A); the total extract was made
alkaline with caustic potash. A considerable amount of solid potassium
salt separated which was dissolved in 2 1. hot H.O and acidified with
H.SOs, The resulting ppt. was redissolved in alkali, again precipitated,
and the ppt. dried and extracted with hot ether, leaving an insoluble
portion (G) and yielding a difficult soluble part (E) separating on
cooling ; the permanently soluble part(F)is further separated by petroleum
ether into insoluble (F.) and soluble (F:) parts. The mother liquor from
the first acid decomposition of the crude potassium salt was extracted
with ether yielding (C:) and the extracted liquor was evaporated and
aside from alkaline sulphate yielded to acetone insoluble (Ci) and soluble
(Cs) portions. The solubilities of these various products are tabulated
in great detail and based on these the author devised another method
of separation represented by the scheme:

Alcohol extract + cold toluol

easily sol. (F,) insol. part 4 hot acetone
sol. part 4 cold CHCl, insol part + hot water
. : hot gl.
sol.(F,) insol.-+ cold ethyl acetate sol. +-hot alcohol insol. + acet. acid
soluble (B) insol. 4- " little easily e;sily sol. diff. sol.
hot gl. acet. acid sol. (A) sol. (F) (G) (E)

" soluble (Cy) insoluble (C;)

The proportions yielded were:
(A):(C):(G) :(E) :(F) :(F,) :(G) =4:6:4:1:24:20:5

Of these, (F:) was characterized as a dark green wax, melting point
56°, while the other extracts were hard, brown and infusible.  The
substances (C.), (Cs), (Fi) and (G) were easily soluble in alkali and
the neutral solutions gave ppts. with gelatine, Br water, metallic salts,
etc; they probably represent phlobaphenes of the pyrocatechin tannins.
The water soluble substance (A) was defined by mineral contents, giv-
ing 4 per cent. ash (Na.Cos).

The substance (F:) was best suited for investigation; so gms. were
dissolved in dilute NH,, precipitated with HCI and these operations re-
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peated 7 times. The dried product was an asphalt like mass, melting
at 62°. By combustion it analyzed CsHiO and the molecular weight
determination by boiling-point methods gave 615, corresponding to
CwHxO=630. By addition of alcoholic potash to the ethereal solution
and titrating back to determine carboxyl groups, it was found that 100
gms. substance required 5.80 gms. K. A similar experiment with boiling
alkali required after one-half hour 1240 gms. K. The author calls
this last process the determination of a “saponifiable hydroxyl group”
and deduces the formula CsHeO:(COOH)OH (sic). He for-
mulated the salts CwHeauOs (COOK)OH and CyxHeO.(COOK)OK
and gives their solubilities but no analysis. Various salts containing one
equivalent of metal were obtained as precipitates by double decom-
position. The ethyl ester, acid chloride and amide were prepared from
this resin acid (F:) and saponificatton analyses of the products approxi-
mately verified the assigned formula. Dry distillation of the resin acid
gave tarry and oily products with the odor of Russia leather which were
not further studied. After oxidation with KMnO, in hot alkaline solu-
tion, a product was extracted with ether having the odor of butyric
acid. Chromic acid proved less suitable as an oxidizing agent. On
oxidation with nitric acid, the yellow extract gave a rose color with
KCN, indicating picric acid and a volatile acid smelling of butyric acid;
0.2906 gm. of the silver salt of this yielded 0.1657 gm. Ag, Theory re-
quires 0.1603 gm. for butyric acid. The conclusion is that an aromatic
ring remains intact on oxidation while the side chains oxidize away.
This resin acid is probably related to betulin, CssHeoOs.
W. J. K

The Effect of Difficult Soluble Ingredients of Quebracho Extract Upon
Rendement. W. MokLLEr. Collegium, 1911, 425-6.—This communica-
tion from the laboratory of H. Renner & Co., Hamburg, sets forth the
superiority of their brand of “sulphite-free” extract. This contains the
phlobaphenes in colloidal solution and has not been deprived of valuable
weight giving ingredients, as have clarified extracts. Three 6 per cent.
liquors were compared as follows:

I 1L 111
Natural “‘Sulphite-free” “Triumph’
extract, extract. extract,
filtered Renner & Co. Redlich
Analysis:
Tans ....... cooiiviiiinnnn. 6.1 6.0 6.1
Non-tans .... .............. 0.7 09 1.0
Tannage:
Per cent. total tans absorbed. 59.05 65.26 52.48
Increased wt. of hide ...... 91.91 112.65 93.16
Washing Loss: '
Per cent. tans absorbed ..... 50.10 64.66 52.20
Increase wt. before washing 56.78 74.37 56.90

Increase wt. after washing .. 40.16 59.77 42.09
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The tanning and washing experiments were made with 5 gms. hide and

125 cc. liquor; 500 cc. water were used for washing.
W. J. K

Tannage for Weight. W. EiTNer. Gerber, 1911, [37] 183-5.—The
writer translates portions of J, H. Russell's article on “The Tannage of
Heavy Leather in California,” (JOURNAL, 1910, [5] 545) and remarks
upon the high rendement (80 per cent. and upwards, on green weight)
obtained in America as compared with results at home, where 65 per cent.
is reached with difficulty. This is due to the materials and methods em-
ployed. The acid character of the hemlock employed in the Eastern
States favors the tannage and it fills well. For oak, artificial acids are
employed. Tannage in layers gives better yield than in drums, and pre-
pares the hide also for weighting with dressings such as glucose and
Epsom salt. One of these preparations is made in England from import-
ed German beet-sugar. W. Neuber in Vienna makes a similar product.

i W.J. K

Preparation of Chrome Box-Calf. (“Rind-box,” “vachette box.”) Leder-
technische Rundschau, 1911, No. 45.—Either green salted hides or good
dry hides may be used. The former are soaked two days with fre-
quent changes of water; the latter somewhat longer, with 1/10 per cent.
caustic soda solution for the first soak. Liming is begun in a clean
lime bath containing 3 per cent. Na:S on the green weight; 2 days, hauled
twice a day. The hides are transferred after draining one-half hour to a
fresh lime, staying one day, hauled twice. The limes are made up with 10
per cent. lime on the green weight, and strengthened with a third as much.
They are used only three times. The unhairing is done by milling with
warm water. Dry hides require longer liming, and the use of arsenic.
From this on the treatment of the two sorts is the same. After fleshing,
if the water is hard, the hides should be drawn through a 1/40 per cent.
HCI sqlution before graining. They are then, after washing, split on the
band-knife machine, and go to the bates, which are preferably contained in
wooden paddle-wheels. For 100 pounds white weight, take 8 pounds
coarse wheat bran, digested at 44°C. (112°F.). Fermentation is started
by adding 2 pails of old bate liquor. The hides must run easily in the
paddle. The temperature after the hides are in should be about blood-
heat. The paddle is run rather slowly half an hour, then stopped 2 or 3
hours, and then run ten minutes. From time to time the top hides must
be pushed down, and the whole kept warm. In soft water, the process
usually takes 24 hours, if the water is hard, 40. Instead of bran, any
cheap kind of meal may be used, with some modifications in preparing
the bate-liquor.

The pickle for 100 lbs. of white hide is made with 6 lbs. of salt and
4 gals. water. The water and hides are put into a drum. The dry salt
is added and the drum run 10 minutes. Without stopping the drum, the
first tan-liquor is added through the hollow axle. The liquor for 100 lbs.
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hide is made by dissolving § lbs. chrome alum in 8 gals. hot water. In a
second vessel 1% lbs. crystallized sal soda in 3 quarts of water. These
solutions are allowed to cool to 25°C. (77°F.) and slowly mixed. The
first portion of the mixture (about 6 quarts per 100 lbs. white hide) is
added at about 25°C., and the drum run 10 minutes. Then another por-
tion, 7 quarts per 100 lbs.,, and after 10 minutes a third portion, 9 quarts,
and 10 minutes later the remaining 13 quarts are added. The drum
is then run two hours. The hides are then taken out and drained. The
tannage is preferably continued in vats, rather than in a drum, as this
method gives fuller leather with a smoother softer feel, and also saves
machinery and chemicals, since the liquors may be used over and over
for a long time. The time in the vats may be 6 days, the liquors be-
ginning at 2%° Bé, made from the used liquors of the fore-tannage
strengthened with ‘“chrome extract.” The last liquor should be from
4-5° Bé. After-tannage is done in a drum, 10 gallons of vat-liquor to
100 Ibs. white weight, 5 quarts of “extract” being slowly added through
the axle for each 100 lbs. white weight. The drum is then run two
hours. After being horsed up 12 hours they are neutralized. The “ex-
tract” is prepared by dissolving 100 Ibs. chrome alum in 25 gallons of
water and 100 lbs, sal soda crystals in 25 gallons of water. When both
solutions are cold, the soda solution is poured into the chrome alum, a
quart at a time, with continued stirring. The resulting solution is allowed
to stand 24 hours, and the clear liquor drawn off from the precipitated
chromium hydroxides. The precipitate is washed and dissolved in HCI; 3
Ibs. glycerine are then added. The finished “extract” should show 15°
to 16° Bé. L.B.

Estimation of the Reichert-Meissl Value. Dgr. M. SiEcreLp. Chem. Ztg.,
1911, No. 139, p. 1292—Some years ago the author, in the estimation of
the Reichert-Meissl value, replaced glycerin-soda lye with glycerin-potash-
lye, in order to avoid the inconvenience due to the solidification of soda
soap. The ease of melting and easy solubility of potash soap enabled
Kreis to introduce a further improvement, a considerable reduction
in the quantity of glycerin employed. He was induced to make this
change by the fact that he had often found in the glycerin of commerce
a not inconsiderable content of volatile fatty acid, and he could thus re-
duce the correction made necessary by errors introduced in that way,
The author confirms this observation, remarking that samples labelled
“chemically pure for analysis” gave in a blank test a Reichert-Meissl
value of from 1 to 2. Kreis recommends for the saponification of 5 g.
fat, 2 cc. KOH, 1:1 solution, and 4 cc. glycerin of sp. gr. 1.26. The au-
thor has used Kreis’ method in a number of butter tests and found that
the saponification not only proceeds smoothly but also is complete in a
somewhat shorter time and can be carried out over a smaller flame.
The butter samples in question had a wide range of Reichert-Meissl
values. The differences lay within the customary limits.
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TABLE I
Rclchert-!jeiul values

'Customary method Kries' method
1 East Frisian Fall Butter ..... 219 22,05 22.35 221
2 East Frisian Fall Butter ..... 2245  22.75 22,75 227
3 East Frisian Fall Butter ..... 23.1 23.15 23.65 236
4 East Frisian Fall Butter ..... 23.25 23.4 23.2 23.3
5 Butter from Hamelin Creamery 27.15 26.95 27.45 27.45
6 Butter from Hamelin Creamery 27.55 27.6 27.85 27.85
7 Butter from Hamelin Creamery 28.65 28.05 28.65 28.4
8 Farm Butter from Beet-Top

Feeding ...... ............. 32.65 32.3 3185 31.9

The end-point of the saponification is easily recognized by the ceasing
of large bubbles and the formation of a thick white foam. It is not
safe to take less than 4 cc. of glycerin for a butter-fat determination.
In the presence of this quantity a trace of soap will sometimes solidify
but as is shown in the above examples this does not hinder complete
saponification. L. B.

Result of Researches on Mangrove Barks from German East Africa.
DRr. J. PaessLer. Ledertechnische Rundschau, 1911, No. 43.—The name
mangrove is applied to trees of several kinds which grow in tropical
salt marshes. In all, 302 samples were received at the Freiberg Insti-
tute during 1909 and 1910. The first series of samples numbered 8o.
There is some uncertainty in regard to date of collection, but the
author assumes they were collected during April, 1909. The second
series (74 samples) are dated June, 1909; the third, (74 samples) be-
ginning of October, 1909; the fourth, (74 samples) from the end of
November, 1909, to January 1st, 1910. The samples were chiefly the
barks of four species of trees, Rhizophora mucronata, Bruguiera gym-
norrhisa, Ceriops Candolleana, and Xylocarpus. The samples were not
only taken at different times in the year, but from trees of different
ages and from different parts of the tree. Results are calculated from
the air dry condition, on an assumed water content of 14.5 per cent., which
is regarded as a fair average for air-dry imported barks. A general
statement of results for the four kinds of bark mentioned is given in
Table I

TABLE 1.
Tannin contfnt. per cent.
Lowest Highest Mean
Rhizophora ...... ............ 20.3 408 36.5
Bruguiera ..................... 24.8 42.3 358
Ceriops .... iiiiiiiiiiinan.. 24.2 32.2 25.8
Xylocarpus ...... ............ 26.7 32.5 29.8

The samples taken at different times of the year do not show exactly
equal tannin values, but the differences observed do not point to any defi-
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nite law. Results are given also for samples of bark from small branches
taken at sunrise, noon, and sunset, in each series. These showed no
consistent differences, and are not reproduced in table II, which includes
only two of the four series. The figures in every case indicate per-
centages of tannin and non-tans, as found in the bark. The fruiting sea-
son for all these trees seems to extend from September to the end of the
year. Table III shows average tannin values for different ages and dif-
ferent parts.

TasLE III
Average of all ages
Butt Middte Top Branch
samples samples samples sampleg
Rhizophora ........ 36.8 36.8 36.1 34.2°
Bruguiera ......... 38.2 35.1 32.9 35.7
Ceriops..c-..-.s.0.  26.9 27.3 27.4 26.2
Xylocarpus ....... 29.6 29.7 29.0 28.5
Average of all seasons
’ 15-20 40-50 80-100
years years years
Rhizophora ........ 35.7 35.2 38.6
Bruguiera.......... 33.8 36.5 37.0
Ceriops ««-evvvevees 261 26.5 26.9
Xylocarpus ........ 29.5 29.5 30.7

Lactic Acid Analysis. Dr. A. A. BessoN. Chem. Zeit., No. 130, p.
1209, October 31, 1911.—Klapproth (Chem. Zeit., 1911, p 1026,) thinks he
has found two disadvantages in the author’s method of experiment for
obtaining exact results in work with lactic acid and its anhydrid. First
the combination of the excess of free alkali with the lactic acid anhydrid
is very slow, in the presence of but a small excess of alkali. Second, no
figures for the excess of acid to be added were given, which is very im-
portant, for the same lactic acid boiled with 1, 2, 3 and 5 cc. of normal
nitric acid gave entirely different total acid content. It will be shown
below that these disadvantages do not really exist. Klapproth further
maintains that in boiling an alkali solution with HCI one can avoid having
some of the alkali taken up by the acid by just bringing the solution
to a boil. But this is not the case, for in working out his method
the author proved an excess of acid to be essential. Klapproth also
criticises the author’s method of preparing the solution to be analyzed.
If very accurate results are to be obtained, the author of course approves
of weighing the substances. For ordinary circumstances 100 cc. measured
without rinsing the pipette is sufficiently accurate, especially for acids of
low concentration, and in laboratories where many experiments are made
daily. In order to prove that Klapproth’s accusations are unjustified.
the author gives figures for twenty-five experiments with lactic acid
containing 72.19 per cent. free acid, 86.40 per cent. total acid, and showing
an anhydride content of 13.40 per cent.
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In these experiments he added excess quantities of alkali from 1%4-I0
cc., allowed the solution to stand cold, sometimes 5 and sometimes 10
minutes, or heating it 5§ minutes on water-bath, added excess of acid from
15 to 5 cc., and then sometimes merely brought it to a boil, sometimes
boiled it 15 to 2 minutes, and sometimes heated it on the water-bath 2
minutes. The greatest variation of results from 86.4 total acid con-
tent was 1.27 and the average variation only 0.1408.

From these results the author draws the following conclusions: First,
in regard to the transposing of the excess of alkali with the lactic acid
anhydrid; 3 cc. of excess alkali served to cause a complete transposition
in ten minutes at room temperature. The transposition also takes place
in a longer time with less alkali, but if the experimenter is in a hurry
he can use that much without hesitation.

Second, in regard to the use of a greater or smaller excess of salt, the
author proves by citing his table of results that when a reasonable amount
more or less of acid is added without too great variations in concentra-
tion, and with care not to heat the solution more than to the boiling-point,
no noticeable variation in result occurs.

So the author asserts that if his method is strictly followed the faults
found by Klapproth are not justified and that other methods are still more
complicated and less accurate than his. E. A, B

.

PATENTS.

Process for Preparation of Glue from Chrome Leather Scraps, German
Patent No. 237,752. Cart SapLow, Nagyszombat, Hungary.

The process consists in treating the finely divided scrap with caustic
soda or potash at room temperature for several days, whereby the leather
scrap is reduced to a structurcless paste. The alkali is then neutralized
by any acid. If acid is added in slight excess, the glue after drying be-
comes insoluble in water. The addition of an excess of alkaline carbonate
renders it again soluble. The excess of salts can be washed out.—From
Haute und Leder, Nov. 22, 1911. L. B.

Hide-Working Machine, U. S. Patent No. 1,009,734. DavID FRIEDLANDER,
Philadelphia, Pa.

Vacuum Evaporating Apparatus. U. S. Patent No. 1,009,782.. CHARLES
Oroway, New York, N. Y.

Process of Dying Hides. U. S. Patent No. 1,009,881. WiLLiam H. ALLEN,
Detroit, Mich.

The process consists in stretching leather while wet on a flat plate,
covering it with a porous blanket and then a sheet of wire gauze, then
several other sheets of wire gauze successively coarser. These units
are piled up in a room from which a part of the air is cxhausted.
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Fat Extraction Apparatus. U. S. Patent No. 1,010,991. HENRY L. WaAL-
TER and CHARLEs E. GoopricH, Washington, D. C,

This is an improvment of the Knorr apparatus, and is dedicated to the
public. A disk and spring are arranged to hold down the material being
extracted, to prevent its puffing up. .

Hide-Working Machine. U, S. Patent No. 1,011,306 JouN W. AULSON,
Lynn, Mass.

BOUND VOLUMES OF THE JOURNAL.

Copies of Volume VI of the JourNaAL, for 1911, bound in cloth
or half morocco, are now ready, Volumes I, IT, III IV and V in
uniform binding may also be obtained. Price $6 per volume de-
livered. Bound volumes will be exchanged for complete sets
of unbound numbers at the rate of $1.20 per volume delivered.
Missing numbers will be supplied at 25 cents each. Unbound
volumes for exchange should be well packed and sent to the
Manager at Ridgway, Pa., expressage being prepaid at the
“printed matter” rate.
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CHANGES OF ADDRESS.

August H. Vogel to 393 Lake Drive, Milwaukee, Wis.

Louis T. Roenitz to 217 West Lake St., Chicago, Ill.

C..F. Young should be Widdicomb Building (instead of Witticomb)
Grand Rapids, Mich.

Frederick Kniffen to Room 942, Dupont Building, Wilmington, Del.

Conrad H. Propach to 400 Roslyn Place, Chicago, Ill.

Charles S. Forsyth to the Forsyth Leather Co., Wauwatosa, Wis.

August M. Kelp to 241 W. 126th St., New York City.

M. F. Nichols to P. O. Box 509, Knoxville, Tenn.

George €, Rice to Michigan Tanning and Extract Co., Petoskey, Mich.

Joseph H. Russell to 722 N. Tejon St., Colorado Springs, Colo.

METHODS OF THE AMERICAN LEATHER CHEMISTS
ASSOCIATION FOR 1912.

METHOD FOR TANNIN ANALYSIS.
I. Crude Materials.
(1) Moisture Determination :
Upon receipt of the sample, grind promptly and dry 10 grams
in the manner and for the period specified for evaporation and
drying in extract analysis.

(2) Preparation of Sample for Extraction:

Sample must be dried at a temperature not exceeding 60° C,,
and then ground to such a degree of fineness that the entire
sample will pass through a sieve of- 20 meshes to the inch
(linear).

(3) Amount of Sample and Proportion of Water for Extrac-
tion:

For fresh materials the amount of sample and proportion of
water for extraction should be such as to give between 0.35-0.45
gram tannin per 100 cc. of solution. For spent materials this
proportion should be approximated as closely as practicable.

(4) Extraction of Sample:

Extraction shall be conducted in a form of apparatus that
permits the removal of the extractive solution from the influence
of sustained high temperature, and shall be continued until a
portion tested with gelatine salt solution fails to give a precip-
itate. Five hundred cc. of the first portions of extractive solu-
tion should be removed and not subjected to further heating. A
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thin layer of cotton must be used in order to prevent fine material
passing over.

(4A) Swumac and Kindred Materials

Put the material (the amount should be such as to give be-
tween 0.35-0.45 gram tannin per 100 cc. of solution) in a form of
apparatus that permits the removal of the extractive solution
from the influence of sustained high temperature, cover it with
water and allow to soak one hour. Then extract by collecting
2,000 cc. of the extractive solution outside through lower tube,
in from six to eight hours. Let the extractive solution stand
over night and analyze the following day by the Officia! Method
for Extracts.

(5) Analysis:

After extraction and dilution, solutions must be heated to 80°
C., and analysis conducted as per Official Method for Extracts.
In case of weaker dilutions than the Official Method specifies,
the amount of hide powder must be reduced in proportion to the
reduction of tannin.

Ten grams of the air-dried sample should be dried as in (1)
to determine moisture content of the portion extracted and the
analysis calculated and reported upon a “dry” basis. The tannin
in fresh materials should also be reported on the basis of the
moisture content of the sample “as received.”

II. Analysis of Extracts.
(6) Amount and Dilution for Analysis:

Fluid extracts must be allowed to come to room temperature
and weighed in stoppered weighing bottle. Such quantity shall
be taken as will give from 0.35-0.45 gram tannin per 100 cc.
of solution. Dissolve in exactly goo cc. of distilled water at
80° C., and make up to mark after standing not more than 20
hours, nor less than 12 hours. Temperature must not go below
20° C.

(7) Total Solids:

Thoroughly mix solution, pipette 100 cc. into tarred dish,

evaporate and dry as directed under “Evaporation and Drying.”

(8) Soluble Solids:
To 1 gram of kaolin in a beaker add 75 cc. of solution; stir
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and pour on a 590 S. & S. 15 cm. plaited filter-paper; return
filtrate to paper for one hour, keeping filter full. At the end of
an hour pour solution from filter or remove with pipette. Bring
&0 cc. of solution to 20° C.; refill the filter with this solution
and begin to collect filtrate for evaporating and drying so soon
as filtrate comes clear. Keep filter full. Evaporate and dry
the first 100 cc. of filtrate, as per “Evaporation and Drying.”

Funnels and receiving vessels must be kept covered during
collection of filtrate for evaporation.

(9) Non-Tannins:

A quantity of hide powder sufficient for the number of analy-
ses to be made shall be prepared in the following manner: Di-
gest with ten times its weight of water till thoroughly soaked.
Add 3 per cent. of chrome alum in solution. Agitate by either
shaking or stirring occasionally for several hours and let stand
over night. Wash by squeezing through linen, continuing. the
~washing until the wash water gives no precipitate with barium
chloride. Squeeze the hide, using a press, if necessary; so that
the wet hide will contain between 70 and 75 per cent. of water.
Use approximately 20 grams of wet hide for moisture determin-
ation. Add to 200 cc. of the orginal solution such quantity of
the wet hide as represents from 12 to 13 grams dry hide. Shake
for ten minutes in some form of mechanical shaker and squeeze
immediately through linen. Add 2 grams kaolin to the filtrate,
stir and filter through folded filter (No. 1F Swedish, recom-
mended) of size sufficient to hold entire filtrate, returning until
clear. Evaporate 100 cc. of the fitrate. The weight of the
residue must be corrected for the dilution caused by the water
contained in the wet hide powder.

Nore: In order to limit the amount of dry hide powder
used, determine the moisture in the air-dried powder and cal-
culate the quantity equal to 12)% grams of actual dry powder.
Take any multiple of this quantity according to the number of
analyses to be made, and after chroming and washing as di-
rected, squeeze to a weight representing 70 per cent. to 75 per
cent. water. Weigh the whole amount and divide by the multiple
of the 122 grams of actual dry hide powder taken to obtain
the weight of wet hide powder for 200 cc. of solution.
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The non-tannin filtrate must not give a precipitate with a 1
per cent. gelatine 10 per cent. salt solution.
(10) Tannin:

The tannin content is shown by the difference between the
soluble solids and the corrected non-tannin.

III. Analysis of Liquors.

(11) Dilution:

Liquors must be diluted for analysis so as to give as nearly
as possible 0.7 gram solids per 100 cc. of solution.
(12) Total Solids:

To be determined as in Extract Analysis.

(13) Soluble Solids:

To be determined as in Extract Analysis.
(14) Non-Tannin:

To be determined by shaking 200 cc. of solution with an
amount of wet chromed hide powder, containing 70 per cent. to
75 per cent, moisture, corresponding to an amount of dry hide
powder shown in the following table:

Tannin range per 1co cc. Dry hide powder per 200 cc.
0.35——0.45 gram 9——I11 grams
0.25——0.35 gram 6.5—— 9 grams
0.15——0.25 gram 4—06.5 grams
0.00——0.15 gram 0—— 4 grams

Solution to be shaken for non-tannins as in Extract Analysis;
100 cc. must be evaporated as in Extract Analysis.

IV. Evaporation and Drying.
(15) Ewvaporation and Temperature :

All evaporations and dryings shall be conducted in the form
of apparatus known as the “Combined Evaporator and Dryer,”
at a temperature not less than g8° C. The time for evaporation
and drying shall be 16 hours.

(16) Dishes:
The dishes used for evaporation and drying of all residues

shall be flat bottomed glass dishes of not less than 234 inches
diameter not greater than 3 inches in diameter.’
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V. Determination of Total Acidity of Liquors.
(17) Reagents:

(a) One per cent. solution of gelatine neutral to hematine.
The addition of 25 cc. of 95 per cent. alcohol per liter, is recom-
mended to prevent frothing. If the gelatine solution is alkaline,
neutralize with tenth normal acetic acid and if acid neutralize
with tenth normal sodium hydrexide.

(b) Hematine. A solution made by digesting hematine in
cold neutral 95 per cent. alcohol in the proportion of one-half
gram of the former to 100 cc. of the latter.

(c¢) Acid washed kaolin free from soluble matters.

(d) Tenth normal sodium hydroxide.

Dircctions:

To 25 cc. of liquor in a cylinder that can be stoppered, add 50
cc. of gelatine solution, dilute with water to 250 cc., add 15
grams of kaolin and shake vigorously. Allow to settle for at least
15 minutes, remove 30 cc. of the supernatant solution, dilute with
50 cc. of water and titrate with tenth normal soda using hematine
solution as the indicator. Each cc. tenth normal soda is equiva-
lent to 0.2 per cent. acid as acetic. '

On public analytical work by members of this Association, the
fact that the Official Method has been used, shall be so stated.

OFFICIAL METHODS FOR SAMPLING TANNING MATERIALS.

Gencral :

Extract whether liquid or solid, and tanning materials in gen-
eral all contain moisture. The amount of moisture vagies with
climatic conditions, but especially in liquid, and in most solid ex-
tracts become less as the extract is exposed to the air. As the
value of any material shown by analysis is directly dependent
upon the amount of moisture contained, and as an exposure of a
comparatively few moments may alter appreciably the amount
of moisture it is apparent that the sampling in all its details
should be done as quickly as consistent with thoroughness and
with great care to expose the material as little as possible to the
air. The portions taken as samples should be placed at once
into containers as nearly air-tight as possible, and preferably of
glass. Wood, cardboard, poorly glazed crockery, etc., are all
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porous and more or less absorbent and not suitable for retaining
samples,

Liquid extract cannot be accurately sampled when it contains
any frozen material. A sample of extract taken after live steam
has been run into the extract has not the same concentration as
the original extract. A sample of spent bark which has been
standing where dust from fresh ground bark has sifted into it
does not represent the degree of extraction of the spent bark.
Samples of the liquor which have set around with no preserva-
tive in them for some time do not represent the condition of the
liquor when sampled.

(1) Number of Packagcs to be sampled :

When carload lots, or less, of bags are to be sampled, 7 per
cent. of the number of bags shall be sampled. When shipments
of more than a carload and less than 2,000 bags are to be sampled,
20 bags shall be sampled. When shipments of more than 2,000
bags are to be sampled, 1 per cent. of the number of bags shall
be sampled.

When 70, or less, barrels are to be sampled, 10 per cent, of th:
number of barrels shall be sampled. When from 71 to 140
barrels are to be sampled, 9 per cent. of the number of barrels
shall be sampled. When from 141 to 210 barrels are to be
sampled, 8 per cent. of the number of barrels shall be sampled.
When from 211 to 280 barrels are to be sampled, 7 per cent.
of the number of barrels shall be sampled. When from 281 to
350 barrels are to be sampled, 6 per cent. of the number of
barrels shall be sampled. When from 351 to 420 barrels are
to be sampled, 5 per cent. of the number of barrels shall be
sampled. When from 421 to 500 barrels are to be sampled.
4 per cent, of the number of barrels shall be sampled. When
more than 500 barrels are to be sampled, 3 per cent. of the num-
ber of barrels shall be sampled.

(2) Liquid Extract in Barrels: )

The heads shall be removed from the number of barrels speci-
fied in (1), the contents of each barre] stirred until homo-
geneous, and a sample of equal size taken from each barrel.
These sub-samples shall be put together in a suitable closed con-
tainer and be thoroughly mixed. From this bulk duplicate sam-
ples shall be drawn for analysis. These samples shall be pre-



58 LEATHER CHEMISTS ASSOCIATION

served in air-tight glass containers, labeled with the date of
sampling and such distinguishing marks as may be neces-
sary. When a considerable period of time is likely to elapse
between the sampling and the analysis, each individual sample
shall be weighed when prepared and the certified weight
of the sample be marked on the label.

(3) Liquid Extract in Bulk:

The extract shall be agitated with air, be plunged or be
niixed by some other efficient means until homogeneous. Equal
samples shall then be taken from different parts of the bulk, be
placed in a proper container, be thoroughly mixed and sampled
as described in (2).

(4) Liquid Extract in Tank Cars:

The following methods are permissible:

(a) The extract shall be unloaded into clean, dry containers
and sampled according to (3); or,

(b) The extract shall be mixed until homogeneous, by plung-
ing through the dome or other effective means, then numerous
equal samples shall be taken from as widely scattered parts ol
the bulk as possible. These samples shall then be placed in a
suitable container, be mixed and sampled as in (2).

NoTE: -As it is almost impossible to secure a homogeneous
mixture of the extract in a tank car, this method should be used
only when no other is possible. Or,

(¢) The extract shall be sampled as follows while the car is
being unloaded :—A quart sample shall be taken from the dis-
charge 3 minutes after the extract has begun to run; another
quart sample shall be taken 3 minutes before the extract has all
run out, and three other quart samples shall be taken at equal
intervals between these two. These five samples shall be trans-
ferred to a suitable container so soon as taken, be thoroughly
mixed and sampled as in (2).

(5) Solid Extracts:

* The number of packages specified in (1) shall be selected,
as nearly as practicable, of equal size. Whenever possible every
n™ package shall be set aside for sampling while the extract is
being unloaded. When this is not possible, the packages shali
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be selected from as uniformly distributed parts of the bulk as
possible,

Samples of as nearly equal size as practicable shall be taken
from each package and these samples. shall represent as nearly
as may be, proportionally the outer and inner portions of the ex-
tract. These sub-samples shall be placed in a clean, dry closed
container. When sampling is completed, the whole composite
sample shall be broken up till it will pass through a sieve of 1
inch mesh; it shall be reduced to the required bulk by successive
mixings and quarterings. From this bulk duplicate samples of
the required size shall be taken, be wrapped in paraffine paper,
and be enclosed in the smallest clean dry air-tight glass re-
ceptacles that will hold them, labeled, etc., as in (2).

Sampling at place of manufacture shall be conducted by run-
ning a portion from the middle of each strike into a mold holding
at least two pounds. These sub-samples shall be preserved with
proper precautions against evaporation, and be sampled for
analysis as above,

(6) Crude Tanning Matcrials:

A. Shipments in bags, mats, barrels or other similar packages.

The number of packages specified in (1) shall be emptied in
uniform horizontal layers in a pile on some clean surface. At
least five equal samples shall be taken from top to bottom
through the pile at uniformly distributed spots. These sub-sam-
ples shall be mixed together and the bulk be reduced by mixing
and quartering to the desired size. Duplicate samples of not less
than two quarts each shall be preserved in air-tight containers
properly labeled.

When the number of packages to be sampled is so great as to
make one pile impracticable, two or more piles may be made, and
the samples from the several piles properly mixed.

B. Shipments in bulk.

1. Nuts, Beans, Pods, Ground Materials, etc.

Equal portions shall be taken from at least ten uniformly dis-
tributed parts of the bulk, be mixed and sampled as in “A.”

2. Bark, Wood, etc., in sticks,

Sticks shall be taken from at least ten uniformly distributed
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parts of the bulk, be sawed completely through, and the saw-
dust thoroughly mixed and sampled as in “A.”

C. Materials prepared for leaching.

Samples of equal size .shail be taken at uniform intervals as
the material enters the leach and be kept in a suitable container
till sampling is completed. This bulk shall then be thoroughly
mixed, be reduced by mixing and quartering, and duplicate sam-
ples for analysis of at least one quart in size be preserved in air-
tight containers, as in “A.”

(7) Spent Material from Leaches:

Samples of spent material shall be taken from the top, middle
and bottom, and in each case from the center and outer portions
of the leach. These sub-samples shall be thoroughly mixed, be
reduced in bulk by mixing and quartering, and duplicate samples
of at least one quart in size be preserved for analysis.

(8) Tanning Liquors:

The liquor shall be mixed by plunging or other effective means
till homogeneous and then samples of at least one pint be taken
for analysis. The addition of 0.03 per cent. of thymol or other
suitable anti-ferment to the sample is essential to keep the
liquor from ultering its original condition.

When routine samples are taken from day to day and a
composite sample analyzed, samples of equal size shall be taken
from each vat after thorough mixing, be preserved in covered
containers in as cool a place as possible, and be kept from fer-
mentation by the addition of suitable anti-ferment, as above.
T'his bulk shall be mixed till homogeneous and samples of not less
than one pint each be preserved for analysis.

When a sample is taken by a member of this Association in
accordance with the above method, it is requested that he state
both upon the label of the sample submitted and upon the
analysis blank that “this sample has been taken in accordance
with the official method of sampling of The American Leather
Chemists Association.”

OFFICIAL METHOD FOR LEATHER ANALYSIS.
(1) Preparation of Sample:
The sample of leather for analysis shall be reduced to as fine
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a state of division as practicable, either by cutting or grinding.
(2) Moisture:

Dry 10 grams of leather for 16 hours at a temperature be-
tween 95°-100° C.
(3) Fats:

Extract 5 to 10 grams of air-dry leather in a Soxhlet apparatus
until free from grease, using petroleum ether boiling below 80°
C. Evaporate off the ether and dry to approximately constant
weight.

Or, if preferred, extract 30 grams of leather as described above.
In the latter case, the extracted leather, when freed of solvent,
may be used for the determination of water-soluble material.
(4) Ash:

Incinerate 10 to 15 grams of leather in a tarred dish at a dull
red heat until carbon is consumed. If it is difficult to burn off all
the carbon, treat the ash with hot water, filter through an ashless
filter, ignite filter and residue. Add the filtrate, evaporate to
dryness and ignite,

(5) Water-Soluble Material:

Digest 30 grams of leather in a percolator over night, then
extract with water at 50° C. for three hours. The total volume
of solution to be 2 liters. Determine total solids and non-tannins
according to the Official Method for extract analysis.

(6) Glucose:

To 500 cc. of the solution obtained by extraction according to
(5), add 20 cc. of normal lead acetate, shake well, let stand for
an hour and filter. To 400 cc. of filtrate add dry Na,CO, and
filter. To the filtrate add 5 cc. concentrated HCl and boil for
two hours, allowing the solution to evaporate to about go cc.
Add dry Na,CO, until the solution is about neutral, make up to
100 cc. and filter if necessary.

Take an aliquot part containing not more than o0.25 gram of
sugars, add to 60 cc. of Allihn’s Fehling’s solution, dilute with
water to 145 cc. if necessary, cover with a watch-glass, bring
to boil and set in a boiling water-bath for exactly 30 minutes.
Filter through an asbestos mat in Gooch crucible, wash with
hot water to free from soluble salts and finally with alcohol,
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dry 1 hour in water oven, cool and weigh. Multiply the weight
of cuprous oxide by 0.8883 and calculate to glucose according
to the following table: (Published, this JOURNAL, May, 1909,
p. 125 et seq., from J. S. C. I. 13, 1227 et seq. Also printed in
the Association’s pamphlet.)

(7) Nitrogen:
Gunning modification of the Kjeldahl Method, A. O. A. C.
Bulletin, No. 107 (1907).

Reagents.

Standard Acid Solutions—Hydrochloric or sulphuric acid, the
absolute strength of which has been accurately determined. For
ordinary work half-normal acid is recommended. For work
in_determining very small amounts of nitrogen, tenth-normal is
recommended. In titrating mineral acid against hydroxide solu-
tion use cochineal as indicator.

Standard Alkali Solution—The strength of this solution rela-
tive to the acid must be accurately determined; tenth-normal so-
lution is recommended.

Sulphuric Acid.—The sulphuric acid used should have a specific
gravity of 1.84 and be free from nitrates and also from am-
monium sulphate.

Sodium Hvdroxide Solution.—A saturated solution of sodium
hydroxide free from nitrates.

Potassium Sulphate.—This reagent should be pulverized before
using. .

Indicator—A solution of cochineal is prepared by digesting
and frequently agitating 3 grams of pulverized cochineal in a
mixture of 50 cc. of strong alcohol and 200 cc. of distilied water
for a day or two at ordinary temperature; the filtered *solution
is employed as indicator.

Determination.

Place 0.7 gram leather in a digestion flask. Add 10 grams
powdered potassium sulphate and from 15 to 25 cc. (ordinarily
about 20 cc.) of concentrated sulphuric acid. Place the flask in
an inclined position and heat below the boiling-point of the acid
from 5 to 15 minutes, or until frothing has ceased (a small
piece of paraffine may be added to prevent extreme foaming).
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Then raise the heat and boil briskly until the liquid has become
quite clear and nearly colorless (the digestion should take from
4 to 5 hours).

After cooling, dilute with about 200 cc. of water. Next add 50
cc. soda solution, or suflicient to make the reaction strongly alka-
line, pouring it down the side of the flask so that it does not mix
at once with the acid solution. Connect the flask with the con-
denser, mix the contents by shaking, and distil until all ammonia
has passed over into the standard acid. The first 150 cc. will
generally contain all the ammonia. The operation usually re-
quires from 40 minutes to 1 hour and a half. The distillate is
then titrated with standard alkali.

Previous to use, the reagents should be tested by a blank ex-
periment with sugar, which will partially reduce any nitrates
present that otherwise might escape notice.

PROVISIONAL METHOD FOR COLOR VALUATION OF
TANNING MATERIALS.

Immerse a piece of thoroughly wetted white broadcloth, three
inches by four in size, in a solution of the material to be tested,
containing 3 per cent. of tannin, and allow to remain with fre-
(uent agitation for 45 minutes. The solution previous to im-
mersing the cloth is heated on a water-bath to 50° C. and the
heat then turned off, the coloring being effected without a con-
tinuance of the heat. (Care must be taken that the temperature
of the bath is not greater than that of the solution, i e., 50° C.).
The solution, in volume 25q cc. should be contained in a por-
celain or glass beaker not less than 315 inches in diameter and 4
inches deep, and the beaker immersed at least 214 inches in the
water. The bath should not be exposed to rapid cooling (3°
being the usual drop) during the test. At the expiration of the
time of immersion, the cloth is removed from the solution and
the free coloring matter washed out thoroughly in water heated
to 50° C.,, then well squeezed in the hand and further excess
moisture removed by rolling for a minute or two in a clean
towel. It is then dried smooth between pieces of blotting paper
in a letter press.
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PROVISIONAL METHODS FOR THE ANALYSIS OF
OILS AND FATS.

Saponification Value.

Preparation of the Alcoholic KOH.—Purify the alcohol as
follows: To ordinary alcohol add potassium permanganate in
very fine powder or saturated solution until the pink color holds
for about ten minutes; allow to stand over night, filter and dis-
till over a fixed oil and sodium hydroxide, the first portions
of the distillate, about a quarter, being rejected. Dissolve the
KOH in the alcohol thus prepared, filter, and make up.to half
normal strength.

Determination—Weigh off accurately in a flask holding 150-
200 cc., 1.5-2.0 grams of the fat, or oil, purified and filtered if
necessary. Next run into the flask 25 cc. of the alcoholic
potash, attach a long cooling tube or invert condenser, and heat
on the water-bath for thirty minutes, frequently imparting a
rotary motion to the contents of the flask until complete solution
has been effected, which can always be done unless there is con-
siderable unsaponifiable material present. After this allow
to simmer, but not to boil vigorously, for the remainder of  the
time. Next all 1 cc. of a 1 per cent. phenolphthalein solution
prepared by dissolving 1 gram phenolphthalein in 100 cc. 9o
per cent. alcohol) and titrate back the excess of potash with half-
normal hydrochloric acid.

It is always best to make a blank test, treating the same amount
of alcoholic potash in exactly the same manner as the solution
of fat. Every source of error, as carbonic acid, etc., has there-
fore, as nearly as possible, the same influence on the final result,
and is thus eliminated. The diffefence in the number of cubic
centimeters of acid used for the blank test and the real test
corresponds to the quantity of potash required, and is calculated
to milligrams of potash to 1 gram of fat.

Acid Value.

Weigh accurately a convenient quantity of the material to be
tested into an Erlenmeyer flask, and treat with about 25 cc. of a
mixture of alcohol and ether, previously rendered slightly pink
with alcoholic KOH after the addition of 1 cc. per cent. phenolph-
thalein solution. Then titrate the mixture to the same point to
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which the solvent had been brought. Use tenth-normal alcoholic
KOH for this and from the number of cubic centimeters re-
quired, calculate the amount of KOH absorbed. This expressed
as the number of milligrams per gram of substance is the acid
value. )
Iodine Value.
A. O.' A. C. Official Method—The Hanus Method. Bulletin
No. 107.

(a8) Preparation of Reagents—Hanus Iodine Solution.—Dis-
solve 13.2 grams of iodine in 1,000 cc. of glacial acetic acid
(99.5 per cent.) showing no reduction with bichromate and
sulphuric acid; add enough bromine to double the halogen con-
tent determined by titration—3 cc. of bromine is about the
proper amount. The iodine may be dissolved by the aid of heat,
but the solution should be cold when bromine is added.
Decinormal  Sodium Thiosulphate Solution.—Dissolve 24.8
grams of chemically pure thiosulphate, freshly pulverized as
finely as possible and dried between filter- or blotting- paper, and
dilute with water to 1 liter at the temperature at which the ti-
trations are to be made.

Starch Paste—Boil 1 gram of starch in 200 cc. of distilled
water for ten minutes and cool to room temperature.

Solution of Potassium lodide—Dissolve 150 grams of potas-
sium iodide in water and make up to 1 liter.

Decinormal Potassium Bichromate.—Dissolve 4.9083 grams of
chemically pure potassium bichromate in distilled water and
make the volume up to 1 liter at the temperature at which the
titrations are to be made. The bichromate solution should be
checked against pure iron.

(b) Determination—(1) Standardizing the Sodium Thiosul-
phate Solution.—Place 20 cc. of the potassium bichromate solu-
tion, to which has been added 10 cc. of the solution of potassium
iodide in a glass-stoppered flask. Add to this 5 cc. of strong
hydrochloric acid. Allow the solution of sodium thiosulphate
to flow slowly into the flask until the yellow color of the liquid
has almost disappeared. Add a few drops of the starch paste,
and with constant shaking continue to add the sodium thiosul-
phate solution until the blue color just disappears.
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(2) Weighing the Sample—Weigh about 0.5 gram of fat or
0.250 gram of oil' on a small watch crystal or in some other
suitable way. Melt the fat, mix thoroughly, pour into the crys-
tal and allow to cool. Introduce the watch crystal into a wide
mouth 16-ounce bottle with ground-glass stopper.

(3) Absorption of Iodine in Hanus Method.—Add 25 cc. of
the iodine solution to the fat or oil dissolved in 10 cc. of chloro-
form. Allow to stand, with occasional shaking, for thirty min-
utes. The excess of iodine should be at least 60 per cent. of
the amount added. '

(4) Titration of the Unabsorbed Iodine.—Add 10 cc. of the
potassium iodide solution and shake thoroughly, then add 100 cc.
of distilled water to the contents of the bottle, washing down any
free iodine that may be noted on the stopper. Titrate the iodine
with the sodium thiosulphate solution, which is added gradually,
with constant shaking, until the yellow color of the solution
has almost disappeared. Add a few drops of starch paste and
continue the titration until the blue color has entirely disap-
peared. Toward the end of the reaction, stopper the bottle and
shake violently, so that any iodine remaining in solution in the
chloroform may be taken up by the potassium iodide solution.

(5) Standardizing the Iodinc Solution by Thiosulphate Solu-
tion.—At the time of adding the iodine solution to the fat em-
ploy two bottles of the same size as those used for the determ-
ination for conducting the operation described under para-
graphs (3), (4) and (5), but without the presence of any fat.
In every other respect the performance of the blank experiments
should be just as described. These blank experiments must be
made each time the iodine solution is used. Great care must be
taken that the temperature of the solution does not change dur-
ing the time of the operation, as acetic acid and alcohol have
very high coefficients of expansion, and a slight change of tem-
perature makes an appreciable difference in the strength of the
solution.

! Use from 0.100 to 0.200 gram in case of drying oils which have a very
high absorbent of power.
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Per cent. of iodine absorbed:

Weight of fat taken.........ovvviiniiiiiiinn, 1.0479 grams
Quantity of iodine solution used............... 40.0 cc.
Thiosulphate equivalent to iodine used......... 62.1 cc.
Thiosulphate equivalent to remaining iodine.... 30.2 cc.
Thiosulphate equivalent to iodine absorbed..... 31.9 cc.
Per cent. of iodine absorbed ( 31.9 X 0.012697 X 100)

divided by 1.0479++eveeeraranenenaeinnen, 38.65

Unsaponifiable Matter.

Wherever possible use the following method: Saponify 5
grams, or its equivalent, with 5 cc. of a 50 per cent. by volume
aqueous KOH solution and 25 cc. alcohol. Heat on the water-
bath for half an hour, frequently agitating at the beginning
until as complete solution has been effected as is possible. Then
transfer to a shallow porcelain dish, using alcohol to rinse the
flask. When the alcohol is about half evaporated off, mix 10
grams of sodium bicarbonate and 25 grams of clean quartz sand,
previously washed with HCI and distilled water and dried thor-
oughly. Add this mixture to the soap and stir together with a
glass rod. Evaporate to dryness and continue the drying for
several hours or over night. The mixture is then pulverized
and placed in a Soxhlet extraction apparatus, where it is ex-
tracted with a low-boiling petrcleum ether for four or five
hours. The ether solution, containing the unsaponifiable mat-
ter is then transferred to a scparatory funnel and washed with
distilled water. Then filter into a tarred flask, and distil off
the solvent. The last traces may be removed by passing a cur-
rent of air through the flask over the residue and finally drving
in an oven at 98-100° C. for four hours. The residue is weighed
as unsaponifiable matter,

For oils that cannot be treated in this way on account of their
forming a glutinous mass with petroleum ether, proceed as fol-
lows:

Saponify in the same manner as above and transfer to a
shallow porcelain dish. FEvaporate to dryness and continue to
dry for several hours, or over night, but without adding sand
and sodium bicarbonate. Next add about 30 cc. petroleum ether
and rub it up with the soap by means of a glass rod flattened
at one end. Then decant off the ether, with whatever soap may
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be in suspension in a finely divided condition and repeat the
operation several times until the soap is thoroughly extracted.
No less than 200 or 300 cc. in all should be used. The soap in
suspension, as well as in solution is next washed out with dis-
tilled water in a separatory funnel, using a little alcohol to break
up emulsions. The washing should be proceeded with cautiously
at first, and the clear ether transferred to another funnel as fast
as it is formed, where it may be vigorously shaken. The
aqueous soap solution should also be shaken out with petroleum
ether as some of the unsaponifiable matter is apt to pass into
the aqueous part together with the soap. When thoroughly
washed, all the ether solutions are filtered into a tarred flask,
the solvent distilled off, the last traces being removed by pass-
ing a current of air through the flask and drying in the oven for
four hours, as above. The residue, however, may contain small
amounts of fatty acids which can be determined from the acidity
and a correction made. ‘

Maumene Test.

In a tall 100 cc. beaker weigh out such a quantity of oil as when
made up to 50 grams with mineral oil will not give a rise in tem-
perature above 60° C. Make up to 50 grams with mineral oi] and
place in a large beaker well lined with hair. Add 10 cc. concen-
trated sulphuric acid of the same temperature as the oil mixture,
taking one minute to add and always allowing the pipette to
drain the same length of time. Stir constantly with the ther-
mometer during the addition of acid and continue stirring until
the temperature has reached the highest point. Run blank, using
the same amount of mineral oil as for test. Deduct this. rise
irom the total rise for the mixed oil. For specific temperature,
run 50 grams of water in the same way as the sample was run.
Divide the rise in temperature per gram of oil by rise in tem-
perature per gram of water and multiply the result by 100.

Specific Gravity.

Specific gravity should be determined at 20° C., both the sub-
stance and the distilled water with which it is compared being at
that temperature,
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Titer Test—Provisional.

A. O. A. C. Provisional Method.
Bulletin No. 107.

(e) Standard Thermometer.—The thermometer must be grad-

vated in tenth degrees from 10° to 60°, with a zero mark, and
have an auxiliary reservoir at the upper end, also one between
the zero mark and the 10° mark. The cavity in the capillary
tube between the zero mark and the 10° mark must be at least I
cm. below the 10° mark, the 10° mark to be about 3 or 4 cm.
above the bulb, the length of the thermometer being about fifteen
inches above all. The thermometer is annealed for seventy-five
hours at 450° C. and the bulb is of Jena normal 16-inch glass,
moderately thin, so that the thermometer will be quick-acting.
The bulb is about 3 cm, long and 6 mm. in diameter. The stem
of the thermometer is 6 mm. in diameter and made of the best
thermometer tubing, with scale etched in the stem, the graduation
to be clear cut and distinct but quite fine.

(b) Determination.—Saponify 75 grams of fat in a metal
dish with 60 cc. of 30 per cent. sodium hydroxide (36° Baumé)
and 75 cc. of 95 per cent. by volume alcohol or 120 cc. of water.
Roil to dryness, with constant stirring to prevent scorching, over
a very low flame or over an iron or asbestos plate. Dissolve the
dry soap in a liter of boiling water, and if alcohol has been used
boil for forty minutes in order to remove it, adding sufficient
water to replace that lost in boiling. Add 100 cc. of 30 per
cent. sulphuric acid (25° Baumé) to free the fatty acids and boil
until they form a clear, transparent layer. Wash with boiling
water until free from sulphuric acid, collect in a small beaker,
and place on'the steam bath until the water has settled and the
fatty acids are clear; then decant them into a dry beaker, filter,
using hot water funnel, and dry twenty minutes at 100° C.
When dried, cool the fatty acids to 15° or 20° C, above the ex-
pected titer and transfer to the titer tube, which is 25 mm. in
diameter and 100 mm. in length (1 X 4 inches) and made of
glass about 1 mm. in thickness. Place in a 16-ounce salt mouth
bottle of clear glass, about 70 mm. in diameter and 150 mm. high
(2.8 X 6 inches), fit it with a cork, which is perforated so as
to hold the tube rigidly when in position. Suspend the thermom-
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eter, graduated to 0.10° C., so that it can be used as a stirrer,
and stir the mass slowly until the mercury remains stationary
for thirty seconds. Then allow the thermometer to hang quietly,
with the bulb in the center of the mass, and observe the rise of the
mercury. The highest point to which it rises is recorded as the
titer of the fatty acids.

Test the fatty acids for complete saponification as follows:

Place 3 cc. in a test-tube and add 15 cc. of alcohol (95 per cent.
Ly volume). Bring the mixture to a boil and add an equal vol-
ume of ammonium hydroxide (0.96 sp. gr.). A clear solution
should result, turbidity indicating unsaponified fat. The titer must
be made at about 20° C. for all fats having a titer above 30° C.
and at 10° C. below the titer for all other fats,

Melting-Point.

Take a tube of thin glass 214 inches in length, and of such size
that when the thermometer is inserted there will be about 1 mm.
space between it and the glass. Fuse one end of the tube in
the flame until the edges are drawn in slightly, forming a smooth,
round hole. About half an inch from the other end make a small
hole, either by fusing and blowing, or by filing. The tube is
then ready for use. Draw a rubber band tightly over the end
that was partially closed by fusion and bind on with a rubber
ring. Pour such a quantity of the melted fat into the tube that
when the thermometer is inserted the bulb will be a little
more than covered by fat. The column of fat should then be
about one and one-fourth inch in height.  The thermometer,
which is inserted to near the bottom on the tube is firmly se-
cured with a perforated cork. The fat is now cooled well down
below its melting-point by immersing in cold water. When this
is done, take the apparatus from the cold water, remcve the rub-
ber band, and wipe dry. Then suspend the thermometer with
the tube and fat attached, in an Erlenmeyer flask or other con-
venient air-bath, securing it by means of a cork. Place on a
water-bath and as the temperature slowly rises note the point
at which the fat begins to protrude quite perceptibly, also the
point at which the first drop falls and the point at which the fat
becomes clear. For the latter, a small cork is inserted to prevent
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the fat from running out. Then remove the cork, and as the
fat runs out notice its consistency, whether thin or viscous.

Cold Test—Millwood.

Warm the oil until the stearine is dissolved and filter, through
several thicknesses of filter-paper, into a dry 4-ounce wide-mouth
bottle, 134 ounces of the oil to be tested ; place in a freezing mix-
ture and stir until the oil becomes solid, then cork and leave
for one hour in the freezing mixture. Take the bottle from the
treezing mixture, wipe it dry, and place in a holder of ordinary
magnesia asbestos pipe covering, or any suitable holder
which will insulate the sides of the bottle. The frozen
oil is broken up and weli stirred with the thermometer,
and at every degree rise in the temperature the bottle is in-
verted ; continue until the oil runs to the other end of the bottle.
The temperature registered at this stage is to be considered
the cold test.

Cloud Test—Manns.

(1) The oil must be perfectly dry, because the presence of
moisture will produce a turbidity before the clouding-point iz
reached.

(2) The oil must be heated to 150° C. over a free flame, im-
mediately before making the test.

(3) There must not be too much discrepancy between the
temperature of the bath and the clouding-point of the oil. An
oil that will cloud at the temperature of hydrant water should be
tested in a bath of that temperature. An oil that will cloud in
a mixture of ice and water should be tested in such a bath.
An oil that will not cloud in a bath of ice and water must be
tested in a bath of salt, ice and water. The test is conducted
as follows: the oil is heated in a porcelain casserole over a free
flame to 150° C., stirring with the thermometer. As soon as it
can be done with safety, the oil is tranferred to a 4-ounce bottle,
which must be perfectly dry. One and one-half ounces of the
oil are sufficient for the test. A dry Fahrenheit thermometer is
placed in the oil, and the bottle is then cooled in a suitable bath.
The oil is constantly stirred with the thermometer, taking care
not to remove the thermometer from the oil at any time during
the test, so as to avoid stirring air bubbles into the oil. 'The
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bottle is frequently removed from the bath for a few minutes.
The oil must not be allowed to chill on the sides and bottom of
the bottle. This is effected by constant and vigorous stirring
with the thermometer. As soon as the first permanent cloud
shows in the dry body of the oil, the temperature at which it
occurs is noted.

With care, results concordant to within 1° Fahrenheit can be
obtained by this method. The Fahrenheit thermometer is used
merely because it has become customary to report results in
degrees Fahrenheit. The oil must be tested within a short time
after heating to 150° C. and a retest must always be preceded by
reheating to that temperature. The cloud-point should be ap-
proached as quickly as possible, yet not so fast that the oil is
frozen on the sides or bottom of the bottle before the cloud test
is reached. :

PURIFICATION OF LIQUID TANNERY WASTE
BY FORCED OXIDATION.! '

By E. C. Alsop.

A study during a number of years of the many phases of
sewage disposal leads the writer to the opinion that the whole
subject of such disposal may be classed under two heads, arti-
ficial and natural.

Natural disposal would include such processes as dilution, in
which the waste matter is run into water, being purified by the
double action of aerobic bacteria and of direct oxidation; broad
irrigation, in which the waste is spread over the surface of the
ground, plowed under, and consumed by plant growth; and fil-
tration, in which the waste is clarified and to some extent puri-
fied, by mechanical adhesion to particles of sand and by the ac-
tion of anaerobic bacteria.

Artificial disposal would include chemical processes, which,
however, are generally not much more than precipitating actions;
septic tank processes, which are concentrated anaerobic effects;
and direct oxidation by forced air blasts, use of oxygen, etc.,

! Paper read at the A. L. C. A. Convention, Washington, D. C., Decem-
ber, 7, 1911.
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which are nothing.more than means of hurrying the natural
course of events.

It would seem further that, excepting the mechanical pro-
cesses in filtration and chemical precipitation, all the various
processes above referred to and others may be again divided
into two classes ;—the action of bacteria and the action of oxygen.
Indeed, it is perhaps a question if in the last analysis oxidation
does not fully cover the matter, as perhaps the action of the vari-
ous bacteria is nothing more or less than the bringing into in-
timate contact with the molecule of matter affected a tiny particle
of oxygen carried by the bacterium.

For centuries the trend of development in the purification of
liquid wastes has been toward those means of disposal classified
above as natural, starting with the simple running off of the
waste into a stream, and later on to disposal farms. Artificial
disposal is of quite recent use, and all its means with few excep-
tions are for the forced use of bacteria.

The result is poor in the extreme. The problem of pollution
of streams and contamination of domestic water supply, with
resultant disease and death, has been far from reaching a practical
solution; and the existing conditions are not what they should
- be in the present light of scientific knowledge.

The above preamble is written to indicate the frame of mind
of the writer for some years, and as an introduction to the re-
marks pertinent to the occasion. The result of this line of
thought was to turn his attention to the means of purification
most neglected heretofore, the use of oxygen, and to many ex-
periments to determine whether or not the direct contact of oxy-
gen with wastes to be purified would give a solution of this
immense problem.

The late Col. George E. Waring, in the writer’s opinion the
foremost American sanitary engineer, started a line of experi-
ments in the same genera]l direction and was particularly suc-
cessful in them:; but his heroic death cut short a re-
markable career. It is to Col. Waring that any good resulting
from this present work is due, as he was the inspiring spirit.

In 1905 the writer designed and built in San Diego, California,
a septic tank with a vertical drop for the effluent, and with utili-
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zation of the heat of the sun by which a current of fresh air
was kept passing through the sprayed effluent. The result was
a clear odorless liquid, which runs in the open gutter of a city
street for a mile or more without nuisance. The reason for
the lack of odor in this case is the destruction by oxidation of the
animal and vegetable matter remaining in the water, after the ac-
tion of the anaerobic bacteria in the tank is finished. Col. Waring
erected several purification plants consisting of coke filters
through which air blasts are forced; and in some of these, where
conditions and proportions are correct, (as at Willow Grove
Park, near Philadelphia,) the effluent is free from objection, and
for the same reason, viz., the oxidation of the matter.

These results and many others of the same nature convinced
the writer that he was on the right track, and he reached the
general conclusion that if oxygen is brought into intimate contact
with animal or wvegetable materials in a liquid state, or a very
finelv divided condition in suspension in water the result is the
destruction of the material into gases with a small mineral residue;
and he endeavored to conduct experiments to prove the truth
of this conclusion.

Until about a year ago the writer had no particular idea of
applying this system to refuse from tanneries; but a visit to the
Chemist of one of the large tanning companies of Pennsylvania,
started the thought that if the conclusions stated above were
correct, the evils of the present methods of tannery waste dis-
posal could be terminated. In pursuance of this thought, barrels
of liquid waste were sent from two tanneries of a sole leather
company and from a tannery of a company making upper
leather, to a concern engaged in the manufacture of appar-
atus for the generation of ozone, and experiments were con-
ducted for six months or more. The line of experimentation
was, first, to demonstrate that.all organic matter would be con-
sumed by oxygen: and second, to determine whether or not
the system could be made commercially practicable as applied
to the purification of tannery wastes.

The use of ozone in these experiments was determined on after
considerable thought, as not only the most efficient means of ap-
plying oxygen to the wastes on account of the extreme chemical



PURIFICATION OF LIQUID TANNERY WASTE 75

activity of ozone but also because it appeared to be the cheapest
method of securing the action of the oxygen.

The result of these experiments is that it has been scientifically
proved that ozone in the proper amount will destroy all material
of animal or vegetable nature with which it comes into intimate
contact ; and that the cost of the operation is economica] from a
commercial point of view.

The essentials in a successful purification plant of the nature
indicated by this line of experiments are a separation of solids
and liquids, and the mechanical apparatus necessary to bring
about an absolute contact between each molecule of liquid and
ozone in the correct quantity.

To secure the separation of the solids from the liquids either
precipitation tanks, settling basins or centrifugal separators may
be used. The best plan is the use of continuous centrifugal
separators, which gives perfect control of odors, and by which
the solids can be placed in receptacles for incineration, for chem-
ical treatment to recover ammonia, greases, etc., or for drying
for use as fertilizers. It was not considered a part of the purifi-
cation plan to determine a value for the solids, that coming
directly under the scope of the tannery chemist’s work.

The liquid waste, after the solids have been removed, is run
through ozone atomizers in a spray tower, falling on coke filters
through which currents of ozone-charged air are continually
passing, as it has been found that the action of the ozone causes
a slight precipitation. The coke must be occasionally replaced,
but the used coke can be burned with small loss.

The effluent resulting from this treatment is entirely unobjec-
tionable from a sanitary standpoint, and is to all intents and
purposes odorless and pure. Fish placed in it live longer than
in ordinary hydrant water, and it is so nearly colorless that its
presence in a pure mountain stream could not be noticed at the
place where it was discharged.

While the odor and appearance of the effluent are essential to
the layman, they are inferior in importance, to the sanitary
engineer or to boards of health, to the bacteria content. Many
cultures from the purified effluent give the maximum of bacteria
per cc. as twenty-two (22), while many examinations fail to
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show even one living organism. A general average of the work
shows a percentage of reduction in the number of bacteria in
the raw waste to the number in the purified efluent of 99.99999;
that is, one bacterium remains from each ten million present
in the raw waste. In no case was any pathological bacterium
found.

The general results of the experiments are, then, that the
wastes from three different tanneries have been treated by this
system and have been rendered odorless, colorless and bacteri-
ally harmless.

But while these results are important, the commercial side of
the question has been kept steadily in view, and accurate ac-
counts of consumption of electric current and of other expenses
have been kept. The result is the satisfactory solution of the
second aim of the experiments, and it can be set down as a
safe outside figure that the cost of the treatment will in no case
exceed, with all expenses of every kind, ten cents per one thou-
sand gallons of effluent. It is probable that the gentlemen of this
association will be able to save from the solid residue, more than
enough to pay all operating costs.

The cost of installation, on account of the delicate mechanism
of the ozone-producing electrical apparatus, and the extreme
nicety of the continuous centrifugal separator, may be higher
than at first would be thought necessary, but it should be in no
way prohibitory; and the results should be so nearly perfect
as to justify first class installation.

It is the opinion of the writer that a solution of the tannery
waste problem has been found which is commercially economical
and scientifically correct.

DiscussioN.

Mr. Alsop showed samples of effluent raw, and the same after
being purified by the process described.

Mr. Yocum suggested that tannery, wastes might perhaps
be purified more completely and economically by treating the
different effluents, such as limes, tail liquors and soaks, sepa-
rately.

Mr. Alsop replied that his experiments indicated that the
mixed effluents could be treated with entire success and that
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the same process is equally applicable to sewage. - The effect
seems to be similar to that brought about by anaerobic bacteria
in “septic tanks,” but is both more rapid and more complete.
For the most satisfactory results, the liquids treated by the ozone
process should be nearly neutral.

NOTES ON THE DETERMINATION OF ACIDS IN CHESTNUT
WOOD AND TANNERY LIQUORS.!

By George A. Kerr and W. F. Wilson.

The following notes are submitted with the express purpose
of bringing before the Association the necessity for further re-
search and investigation of means for identifying and estimating
the acids in tanning and extract liquors.

It will scarely be gainsaid that the results obtained by methods
at present countenanced here are not susceptible of intelligent
interpretation, nor do they yield much information which can
be utilized in practice by the tanner or extract maker. To re-
turn an acid calculated to acetic acid, as is common, may serve
some useful purpose so far as denoting an increase or decrease
of acidity in a given part of the yard, but, so far as indicating the
beneficent or deleterious character of these acids, the existing
methods are of no value.

In the case of the extract manufacturer, whose problems in
acids are just being recognized, our experience shows that they
are not at all applicable, and we believe the time has about ar-
rived when both extract maker and tanner will demand more than
a mere estimation of the tannin and non-tannin in the tanning
materials they handle and, in addition to checking the accuracy
of an invoice, will want to know in greater detail their full value
in the tan yard.

Up to this time the tanner has derived much greater benefits
from chemistry than the extract maker, but even then it is sur-
prising that he has not insisted upon a further knowledge of the
tanning materials, which are with pelt the fundamental basis of
his product, for it must be admitted that tannery methods as

! Paper read at the A. L. C. A. Convention at Washington, D. C., Dec.
7, 1911.
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applied to the use and blending of various materials are still
largeiy of the rule of thumb variety.

This applies to a greater extent to the extract maker, who, in
America at least, has little to show for his investment in chem-
istry, if we exclude the benefits from what more properly belongs
to the domain of chemical engineering. It is true, perhaps, he
has gained a more accurate gauge of the monetary value of a
tank of extract as governed by its tannin contents, but this is
about the only score to the credit side of the ledger.

The besetting weakness of the American tannery or extract
factory laboratory is its adherence to routine work, the importance
and value of which is much over-estimated by both tanner and
chemist at this stage of knowledge and, until a reasonable period
of time is set aside for research and experimentation in every
laboratory, progress is going to be extremely slow, and I hope
the tanners here to-day will bear this in mind.

In approaching a discussion of this kind, we are fully aware
of the complexity of the subject and the difficulties surrounding
elucidation. However, a start has to be made somewhere and,
although we believe we have a reasonably clear idea of the end to
be attained, we appreciate we have most probably followed in this
preliminary work the line of least resistance; hence these notes
are not to be construed as proposed methods or in any manner
final, but rather as an attempt to find a starting point for further
research.

The prime object of determining the acid contents of a tanning
liquor is to ascertain the neutralizing, solvent and hide plump-
ing values of the acids contained therein and, although many
methods have been proposed and some accepted as workable, the
authors of them do not seem to have given sufficient considera-"
tion to the character of the various acids composing the so-called
total acidity, nor have they made sufficient investigation of their
reactions and those of the salts invariably present in the liquors
relative to the method they were endeavoring to work out, nor the
effect of the acids upon the pelt itself.

We believe it is generally accepted that at least four acids are
commonly found in a free state in tanning liquors, viz.; acetic,
gallic, lactic and sulphuric. As to three of these, we are sure
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of their presence, but the general presence of lactic acid does not
seem to have been well demonstrated, nor has it been shown that
the above included all the acids and we suspect very much that
there are still other acids to be accounted for.

None of the American methods now employed have taken full
cognizance of the mixture of acids they were employed to de-
termine, the dominant idea apparently being to find some means
of obtaining concordant or comparative results, coupled perhaps
with rapid execution, ignoring the fact that, when obtained, they
were indicative of nothing in particular, for, unless the propor-
tions of the mixture of acids are shown, interpretation is im-
possible.

If the acids usually present in tan liquors possessed the same
general characteristics and properties, some of the present meth-
ods would probably give results which could, in a rough way,
be utilized for factory control, but, as they are dissimilar in
many essentials, any determination arrived at volumetrically, by
means of a single indicator, must perforce fail to give the in-
formation necessary to control the acidity of the yard.

This seems evident from the following examples of analysis
of liquors compared with the results obtained by the hematin-
gelatine method, which we adopted for comparative purposes on
account of its concordance and not because we wish to discuss
it specifically.

NUMBER ONE CHESTNUT WO0OD LIQUOR FROM LEACHES.
S. G. 1.012. Expressed in cc’s of N/1o NaOH.
Volatile Gallic Residual

acid acid acid Total Indicator
9.1 9.37 10 28.47 Hematein
12.2 19.74 10 41.94 Phenolphthalein
Total acidity by the gelatine-hematein
method ..ecev.... “esessecrnsesee 36.25

NUMBER Two CHESTNUT WO0OD LIQUOR FROM LEACHES.
S. G. 1.o12. Expressed in cc’s of N/to NaOH.

Volatile Gallic Residual
acid acid acid Total Indicator
9.4 11.2 18.0 38.6 Hematein

14.6 19.6 18.0 52.2 Phenolphthalein
Total acidity by the gelatine-hematein .
method ..ccvvveveieiceeriieeeses 46.0
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These figures are obtained from liquors in their simplest form,
i. ¢., fresh leach liquors, which do not possess so many of the
complications involved in tan-yard liquors but, as the analysis
shows, they contain a mixture of acids, the proportion of which
it is necessary to be informed upon before they can be in-
telligently considered as tanning agents.

By the hematein-gelatine method No. 1 would be reported as
containing 0.217 per cent. acetic acid and No. 2, 0.276 per cent.,
whereas, by vacuum distillation and phenolphthalein as an in-
dicator, they are shown to contain only 0.0732 per cent. and
0.0876 per cent., respectively, of acid which may be calculated as
free acetic. That the latter figure more nearly represent the
actual free acetic contents is a reasonable conclusion, as we will
show later. ’

It is obvious that the gallic and residual acids, which constitute
over two-thirds of the total, are improperly reported as acetic
and, if the acid value of a liquor means anything, they must be
estimated for what they are. In No. 1, using phenolphthalein as
an indicator, we find 0.335 per cent. gallic acid and in No. 2,
0.333 per cent., or approximately four times as much as the
acetic found by distillation. As for the residual acids, we can-
not express their value in terms other than in cubic centimeters of
N/10 NaOH, as we do not know what they are. That they are
all lactic or butyric is improbable for reasons which will follow.

Referring further to the foregoing analyses, the discrepancy
n the figures given by hematein and phenolphthalein as indicators
will be noted. This is apparently one of the weak points of
hematein as an indicator, It being claimed that it gives good re-
sults on acetic acid, we thought the difference might be due to
the impurity of the acids isolated from the liquors but, after a
series of tests with C. P. acids, the following example is a fair
illustration of the difference we found in results given by the
two indicators, using N/10 NaOH to titrate with:—

Phenolphthalein Hematein
Acetic acid (HC,H3O,) ¢ ceve cevenne 10 cC. 8.44 cc.
Gallic acid (C;HgOg) - seoer-vrerenn. 10 cc. 8.00 cc.
Lactic acid (H,CsH,O5) +cevevvvnrns 10 cC. 9.47 cc.
Sulphuric acid (H,80;).«.... ..... 10 cc. 9.90 cc.

A further attempt to check these figures was made by titrating
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mixtures of known volumes of these acids, the results being all
lower with hematein than phenolphthalein, tends to confirm them.

In the case of acetic acid we find great difficulty in determining
the exact end-point, as the reaction seems to be a double one,
the second change on pure acid being faint and difficult to de-
mark. In the case of determining acid in a yard liquor, this
change is probably more distinct on account of the mixture of
2c’ds and the fact that some one of them is neutralized before
the others, which, if true, suggests that hematein might pos-
sibly denote to some extent the proportions of a mixture of
acids. With regard to the other three acids. the end-point is
mucl; more distinct. The resulting low figures, however, may be
due to the color of the hematein being changed by the salts form-
ed during the titration before complete neutralization.

If the analyses like Nos. 1 and 2 can be confirmed, the hema-
tein-gelatine method, it would seem, not only fails to estimate
the solvent and plumping value of the acids but does not give
even a correct estimate of the total acidity.

To those who may be interested in following up this work
a description of the methods employed to obtain the results given
in analyses Nos. 1 and 2 may be useful. To determine the free
volatile acid, 50 cc. of filtered liquor (specific gravity usually
1.012-1.020) was distilled in a porcelain and glass vacuum
apparatus over a water-bath at a vacuum of about 26 inches to
dryness, the distillate being condensed and caught in a double-
necked flask. Then successive portions of 50 cc, of distilled wa-
ter were added and distilled off, each time to dryness, until the
distillate coming over was neutral. We find the first three por-
tions usually take off 8o per cent. of the acid and that eight in
most cases will reduce the distillate to neutrality. The distillate
is then made up to volume and several aliquot portions titrated
with N/10 NaOH and phenolphthalein and calculated as acetic
acid.

We have every reason to believe that the free volatile acid is
completely recovered without decomposition of the liquors, as
numerous tests made of liquors proved that neutral distillates
could be obtained even in the presence of sulphuric acid, and we
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also find that a known volume of acetic acid added to a liquor
containing no free volatile acid can be completely recovered.

To determine the gallic acid, the dry residue from the volatile
distillation is dissolved in hot water and, after cooling, made up
to its original volume. Twenty-five cc. are then pipetted into
a dry 200 cc. stoppered flask or, better, to a separatory flask and
shaken for five minutes with 100 cc. of absolute ether. The flask
is then allowed to stand until complete separation of the ether
and liquor has taken place, when the supernatant ether solution
is decanted into a 1,000 cc. distilling flask or, when a separa-
tory flask is used, the liquor is drawn off into a second similar
flask and the ether into the distiiling flask. This procedure is
repeated until a test made by evaporating 25 cc. of the ether
shows no residue or, in case of one, no reaction for gallic acid
when dissolved in distilled water and tested with a few drops
of potassium cyanide solution.

The collected ether solution is distilled over a water-bath and
the ether recovered. 'The residue, which contains water taken up
by the ether, is then dried in the water oven to dryness and,
when completely dry, the gallic acid dissolved out by repeated
washing with hot water, made up to volume and titrated as in
the case of the volatile acid and calculated as gallic acid. The
portion of liquor from which the gallic acid has been removed
is then gently boiled to remove the ether taken up during the
shaking, then made up to the original volume and an acid deter-
mination made by the hematein-gelatine method, or any other
preferred, to determine what we have termed the residual acid.

During our experiments we have frequently found that the
ethereal residue was not completely soluble, even in hot water,
an acid resinous substance remaining undissolved, which is readily
soluble in weak alkali or 50 per cent. alcohol. Whether its pres-
ence is due to imperfect filtration or whether it is a resin held
in solution by the acids in the liquor we have not determined.
A 50 per cent. alcohol solution, however, gives no precipitation
with gelatine, nor does it respond to the potassium cyanide test
for gallic acid, though it gives a blue-black color with ferric
alum.

In determining the gallic acid as described, the possibility of
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including other acids soluble in ether must not be overlooked,
that is, if they are presented to an appreciable extent. Tests
made of the solubility in ether of the four acids discussed
show acetic is only slightly soluble under 1 per cent. but is
readily so in stronger solutions, but, as it can be removed before
shaking out the gallic acid, it is not a factor. Lactic is quite
soluble in all stréngths, and here there may be some error,
although, if much lactic acid were present, we do not think the
dry crystalline residues from the ether solubles could be obtained.
Sulphuric acid is only very slightly soluble, even in strong solu-
tions, and it also may be ignored.

Doubting very much if the foregoing mode of procedure would
lead to anything when applied to the more complex liquors of
the yard, especially those of the handlers, a series of tests was
made of the head and tail handler liquors, composed chiefly of
hemlock, chestnut and quebracho, which we knew to contain sul-
phuric acid, the presence of which would predicate difficulty in
recovering the free volatile acid without breaking up the acid
forming constituents of the liquors into acid. We herewith give
two examples of the results obtained:—

A—HEAD HANDLER LIQUOR.
Spec. Grav. 1.022. Expressed in cc’s of N/ro NaOH.

Volatile acid .. es ceverennnenrrecrcnentcoscsenconens 14.10 cC..
Gallicacid < cviriennrennnriieecenteoestvnnnaennns 12.40 cC.
Sulphuric acid (HySO,) cceeveecrrieiiiiniiiiens, 75.00 cC.

Totaleceeeee cnvevenoaccononsarosassecnanne 101.50 cc.

Total acidity by the gelatine-hematein method = 8o cc.

B—TaAIL HANDLER LIQUOR.,
Spec. Grav. 1.016. Expressed in cc’s of N/10 NaOH.

Volatileacid. coeevecnneiteniiiiiniiinieianaiiiinn 11.40 cc.
Gallicacid.ceveviee seenrnsereoreosnnoncansonsainnss 8.00 cc.
Sulphuric acid (H,SO,) «-ceeeerterinias iraeniennens 76.00 cc.

Total:cvees coneeonnnconsanesssnsssncsosanns 95.40 cc.

Total acidity by the gelatine-hematein method = 70 cc.

Reviewing these experiments, we found the volatile acid was
as easily recovered and neutral distillates obtained as in the
case of the fresh chestnut liquors, neither were any complications
observed in shaking out the gallic acid, the ether soluble residue
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showing no sign of sulphuric acid when dried for several hours
at 100° C.

The determination of the free sulphuric acid, however, was
somewhat of a problem, as we know of no very satisfactory
method of doing so. To obtain the figures given in the test
analyses, we proceeded as follows:—

A portion of the liquor was made strongly acid with acetic
acid and an excess of barium chlorid added. The precipitate was
then incinerated and the ash dissolved in HCl, and the H,SO,
determined in the usual gravimetric way.

Next a portion of the liquor was ashed and the combined
H,SO, calculated from the sulphates. The difference between
the two results was taken as the free sulphuric acid. Here again
the most striking thing is the discrepancy between the results for
total acid given by the gelatine-hematein and the isolated acids.

Taking the analysis of the head handler liquor, we find- that by
the gelatine-hematein method the total acidity was equivalent
to 8 cc. of N/10 NaOH, while the quantity required for neu-
tralizing the isolated acids, without taking into account any fixed
organic acids not estimated, totals 101.5 cc. Naturally this
brought to mind the question of acid absorbed and carried down
by the gelatine precipitate. When organic acids only are present,
it is claimed this source of error is negligible but, remembering
the greater activity of sulphuric acid upon gelatine compounds,
a series of tests was run, which indicates the difference in ques-
tion can probably be accounted for by the absorption of acid
by the gelatine precipitate.

As a demonstration, a liquor known to contain acetic and gallic
acids, but no sulphuric, was used. In one portion the total
acidity was determined by the gelatine-hematein method. To a
second portion 5 cc. N/10 H,SO, was added and the total acid
determined in the same manner.as the first.

On titration, the first portion gave an acidity equivalent to
5.87 cc. N/10 NaOH and the second an equivalent of 891 cc.
instead of the theoretical 10.87 cc., which shows a loss of about
40 per cent. of the added sulphuric acid. Repeated tests con-
firmed not only the foregoing but also a failure to obtain con-
cordant results. We therefore believe the question raised should
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be immediately investigated by others as, should this loss of acid
be confirmed, the usefulness of the method will be still more re-
stricted than it is now.

In order to simplify matters, we have only submitted a few
results, which are typical, however, of those covering quite an
extended series of experiments and, as previously stated, we do
not claim anything for their accuracy. At the same time we be-
lieve they afford sufficient information to indicate the problem
of acid determination will have to be attacked in a different
way than has been done heretofore and also that no method will
prove sufficient that does not differentiate and estimate, with a
fair degree of accuracy, the constituent acids in liquors.

In the matter of acid determination, we are falling behind
the English and Continental chemist, but it is unnecessary to re-
fer to the work of Sand & Law and also that of Proctor
and R. A. Seymour-Jones, as you are doubtless familiar with
their recent papers.

In the past the importance of acid determination has been
considered only in its application to tanning by the tanner and
tannefy chemist, but recent developments in extract making
prove it is a matter of great importance to the extract maker.
It is well known that all extract liquors and extracts contain
considerable quantities of acids. This is especially true of chest-
nut wood extracts and, as the nature of these acids indicates they
are secondary products, resulting from the decomposition of
the extractive matter, it is of vast importance to the extract
maker to be able not only to determine their character and quan-
tity but also to follow them up through the various stages
of manufacture. For instance, we know large quantities of
acetic and gallic acids are found in chestnut wood liquors, part
of which is formed during the growth and seasoning of the
wood and part of which is formed during the processes of manu-
facture at the expense of the tannin and also of the most valua-
ble acid-making non-tannin. Until these acids can be qualitative-
ly and quantitatively determined throughout the various stages,
it is impossible to intelligently attack the problem of modifying
or preventing their occurrence.

If all the matter converted to acetic acid could be preserved
in its original form and the gallic acid preserved as tannin, the
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tanner would not only have a better tanning material, but the
extract maker would effect a great economy.

Discussion.

Mr. Loveland remarked that the present method for acid de-
termination gives results which do not show the plumping effect
of which a liquor is capable for even if all the acid present is
acetic, the presence of sugar or salts hinders the plumping action.

Mr. Reed, referring to Mr. Kerr's contention that we should
have means of finding what acids are present in liquors, said that
a first essential is to find out what is the effect on hide of each
of the different acids in various proportions and mixtures.

Mr. Yocum remarked that it would appear that acid deter-
minations by our present method are wasted time. Referring to
Mr. Loveland's remarks, he called attention to the fact that the
ionization theory explains why the presence of sugar or salts
linders the plumping action of an acid. The greater the con-
centration of a solution, the smaller the area in which a molecule
of acid can work, its freedom of motion being less because of
other suhstances present. Referring to Mr. Kerr’'s method, in
which he distills to dryness, and after adding distilled water gets
a further quantity of acetic acid, he suggested that this pointed
to the conclusion that acetic acid is produced by dissociation of
other substances present.

Mr. Kerr admitted such a possibility and said that a method
should be found which will determine this point and others
equally unsettled. He further said that if acetic acid be added
tc an extract containing 50 per cent. water and no acid, and the
liquor distilled to dryness: distilled water added and the distilla-
tion repeated unti]l a neutral distillate is obtained, the whole
amount of volatile acid obtained will not exceed the acetic acid
added.

In answer to further questions, Mr. Kerr said that the intent
of the paper is to show that the present acid method is unsatisfac-
tory, and to the extract maker useless. A method is needed that
will differentiate the acids and estimate them with a fair degree
of accuracy. Chestnut liquors contain more acid than has been
suonosed, and in some cases show a comparatively high acidity
while containing no plumping acids whatever.



THE TANNINS 87

Mr. Yocum said that since chemical methods do not show the
plumping effect of a liquor, an empirical method must be de-
vised that will show it.

Mr. Kerr said that in the extraction of chestnut wood a con-
siderable breaking up of both tannins and non-tannins occurs.

Mr. Yocum mentioned finding in a shipment of chestnut ex-
tract in barrels, several pounds of gallic acid in each barrel. The
cxtract was therefore a supersaturated solution of gallic acid,
and liquors made with such an extract would show acidity due
to the gallic acid, while there might be no plumping acid present.

Mr. Reed asked for opinions from those who have had exten-
sive experience with the gelatine-hematein method, whether it
gives any information worth having.

Mr. Oberfell said he got little of value from the acid determi-
nations.

Mr. Mosser said that the incrcase or decrease of acid in a given
yard is sometimes an important indication, giving a check on how
the yard is running, while acid tests on liquors from separate
yards give very little basis for a comparison of the different
yards.

Mr. Morrison said that in a yard where extract liquors are
used, he is adding the acid necessary for plumping, and that
although the quantity of acid added is uniform, the quantity
found varies from day to day. He supposed the variation might
be due to the varying weight of the hides. Mr. Smoot con-
firmed this suggestion, saying that heavier hides use up more
acid than lighter ones,

THE TANNINS.
By A. W. Hoppenstedt.

My object in addressing you to-day on the subject of the
tannins, is to instigate a general discussion and to arouse your
particular interest and individual effort in the problem of placing
these substances within our power of discrimination.

There is no subject, to my mind, more interesting and fasci-
nating to the leather chemist than the experimental work under-

! Paper read at the A. L. C. A. Convention, Washington, D. C., Decem-
ber g, 1911.
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taken for the purpose of finding suitable ways and means for
identifying and detecting the different tannins. It may seem to
many that only those chemists can undertake such work who
have a great deal of time to spare, but though this may be true
to a large extent, nevertheless most leather chemists have a little
available time now and then which can be utilized for research
purposes and which will, in the long run, by patience and per-
severance, yield valuable achievements. We have no institutions
in this country like those in Europe, where scientific researches
in problems of the leather industry are constantly being con-
ducted, and as our conditions here are very different from those
abroad, it is up to us, to the individual chemist, each doing his
share, to advance our knowledge and increase our usefulness,
which the changing times demand.

It seems to me that it is equally the duty of the tanners of
this country to urge their chemists to effort along these lines,
and it is rather surprising to note, considering the importance
of our leather industry and America’s well-known enterprising
spirit, that the tanners of this country, the individual tanners
as well as the tanning corporations, do not employ, to my knowl-
edge, a single chemist for research purposes.

As you all have probably seen from our JournNaL, I have
commenced the long and arduous task of investigating and de-
fining all reactions published for the detection of the different
tannins, combined with an endeavor to establish additional ones,
especially for those tannins which we have no means of distin-
guishing. I am sorry that I have been obliged, owing to lack of
time and some materials, to allow considerable time to elapse
between the installments of my current article. = However I
realized at the commencement that the work was one which
would require a long time to complete, especially when consid-
ering that it is necessary to keep from ten to twenty different
tannin solutions under observation at the same time and which
must be repeatedly freshly prepared.

In my opinion, the lines offering the greatest possibilities for
success, are those dealing with the solubility of the tannin com-
pounds, and I have become convinced that any search for dis-
tinctive cclor tests alone, will never lead very far.
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I should like to note here that experiments practically indenti-
cal with those made by E. Stiasny and C. D. Wilkinson, (Col-
legium, 1911, 475, 318) on the solubility of the lead salts of
the tannins in acetic acid, were made by me some time before
their work was published, and the results I obtained agreed
very closely with theirs, but I discarded them as being of no
value for the identification and detection of any tannin. While
speaking of the lead salts, I should like to point out, though
probably many of you have noticed it, that the filtrates of some
tannin solutions when precipitated with normal lead acetate
instead of the basic lead acetate, are strongly colored. This
is due entirely to the greater solubility of the lead salts of the
catechol tannins in acetic acid, and you may recall that I pro-
tested at our last annual meeting, against the adoption of the
normal lead acetate in place of the basic lead acetate for precipi-
tating the tannin in the determination of the glucose.

An interesting' line of experiments with which I have been
occupied for some time, and which have yielded results of value,
consist of solubility tests of the compounds of the tannins with
the alkaloids. I have observed some very marked differences
in the solubility between these compounds of the different tan-
nins in various reagents, and I have been chiefly studying the
solubility in acids of the tannates of quinine, cinchonine, strych-
nine and atropine. Of the tannates of cinchonine, the most in-
soluble one in the presence of acetic acid, is chestnut, while in
the presence of sulphuric acid, quebracho is most insoluble.

A further line of experiments which I have under observa-
tion, are solubility tests of the precipitates formed by gelatine, in
various mediums. An interesting feature noted here and one
not previously known to me, though possibly many of you are
aware of it, is that in the presence of considerable acetone, gela-
tine solution does not precipitate tannin.

The field of solubility experiments is a very extensive and
interesting one; and one which affords ample opportunity to
the persistent worker to achieve results of much value. In the
forthcoming installments of my current article, I shall publish
two new tests, based on the solubility, which I have established-
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for the identification and detection of the tannins of hemlock
and mangrove.

In closing, I wish to again urge upon you the desirability of
giving some of your attention to work along these lines, for it
is necessary to find suitable tests for quite a number of the tan-
nins. T am sure I would be most willing and glad to render to

any of you who are ready to take a hand, all the assistance and
cooperation I can.

Discussion.,

Mg. VEITcH :—Mr. Hoppenstedt has tackled a very important
and difficult problem, in which he has my sincere sympathy. If
any of you can give him any help or suggestions I know he will
be glad to have them. It is an exceedingly important line of
work. Is there any discussion on the subject?

Mr. Craruin:—I would like to ask Mr. Hoppenstedt if he
has done anything in regard to the optical activity of any of
the salts of the tannins. I should think there was a possibility
of some of their salts showing optical activity. In that way you
could get a means of separation that was reaily easier to apply
than the solubility of the salts, because I know from work on
the various fatty acids that the solubilities of the different salts
is a very difficult thing to apply and to get concordant results in
the case of mixtures,

MR. HopPENSTEDT :—In the case of mixtures of tanning ma-
terials I find the best way to proceed in solubility experiments is
to endeavor to find substances which will remove all or nearly all
the tannins from the solution except the one sought after, which
latter remains because of its greater solubility. In regard to the
optical activity of the salts, it seems to me that that would be a
very interesting line to pursue. I would like to ask Mr, Claflin
if he means optica] activity of the tannins with the alkaloids, or
whether he means any compounds of tannins?

MR. CraFLiN:—It would undoubtedly be organic compounds.

MR. HorPENsTEDT :—All the alkaloid salts of the tannins would
be optically active. Most of the compounds of the tannins would
be of such a dark color that there probably would be considerable
difficulty in examining them in a polariscope. That is the one
objection that I see to it.
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MR. SMALL:—Are these compounds of the alkaloids soluble
or insoluble?

Mr. HorpENSTEDT :—In neutral solution they are practically
insoluble.

MR. VErrcH :—If Mr. Hoppenstedt has a method by which he
can precipitate all the tannins except the one he wants, I think he
has made a big step forward.

MR. GrirriTH :—With regard to Mr. Hoppenstedt’s statement
on the precipitation of gelatine, I understand Mr. Hoppenstedt
to say that under chemically pure conditions this precipitation
does not take place. I first saw that statement made by Wood
some time ago, and I would like to ask Mr. Hoppenstedt whether
in corroborating that statement he would attribute the precipita-
tion when it does occur to physical rather than chemical condi-
tions.

MR. HoprpENSTEDT :—It seems to me that it must be due more
to physical than chemical conditions.

DISCUSSION OF COMMITTEE REPORT ON
LEATHER ANALYSIS.'

Mr. Veitch reviewed the report published in the December
JournaL, and called attention to some errors in the published
account. (See p. 132, this issue.) We print the discussion which
followed, partly verbatim and partly in abstract.

MRr. Faust:—I think the recommendation in regard to the de-
termination of fats will put that matter on a good basis. I be-
lieve the time of extraction for leathers containing up to eight or
ten per cent. grease, should be placed at about six hours. I am
pretty sure that the work of the committee shows that that is
sufficient; and for harness leather I believe that ten hours is
sufficient.

In reference to the work done on the glucose, I think the
method that Mr. Veitch sent out for the committee to work on
is preferable to the present method, especially the use of potas-
sium oxalate for removal of the lead. I want to ask whether a
large excess of potassium oxalate had any direct result on the
percentages found.

! Washington Convention, A. L. C. A., Dec. 8, 1911.
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Mg. J. S. RocErs:—I haven’t notice that a reasonable excess
of potassium oxalate made any appreciable difference. The
method that I usually follow is to add a sufficient excess of potas-
sium oxalate so that I am sure that all of the lead or practically
all of the lead is precipitated. Of ocourse if there is a small
amount of lead left it is taken out by the sodium carbonate on the
final neutralization, and filtration removes it. So that no diffi-
culty is caused from that. It has been my experience that a
1easonable excess of potassium oxalate doesn’t make any dif-
ference. '

Mr. OBERFELL:—I would like to ask Mr. Veitch if it makes
any difference as to the volume of the solution when inverting
sugar.

Mr. VEITcH:—I don't see that it would make any appreciable
difference.

MR. OBERFELL:—It is my recollection we had some discus-
sion on that a year or two ago and you recommended that go cc.
was the proper amount to invert.

Mg. VErrcH :—As I remember that, it was a question of con-
centrating the solution. This proposed method provides that
there shall be no concentrating of the solution. That is the im-
portant point because by concentrating, sugars are destroyed.

MR. OBERFELL :—Then the volume would make no difference?

Mr. VEITCH :(—Absolutely no difference, provided you do not
concentrate at all in the boiling.

MR. Mosser:—I would like to ask Mr. Veitch if he made any
nitrogen determination on water soluble.

Mr. VEITcH:—Yes. I might have mentioned that. I think
not in connection with these leathers, but on a dozen other sam-
ples we have run them, for weeks at a time. The same leather
was extracted continuously, in periods of two days each for
several weeks, and we found no nitrogen coming out at the end,—
none whatever.

MR. SMaLL:—That is no nitrogen at all throughout the whole
process?

MR. VEITCH:—At the beginning there would be a trace. It
was so small that we never calculated the figures to percentage.
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M. DELaNEY:—The method for determining sugar says to
take 5 cc. of concentrated HCI and boil it with the reflux con-
denser for two hours. I had thought that the Department of
Agriculture method was to take the same quantity of muriatic
acid and heat at 68° C. for not over ten minutes, owing to the
fact that the tannin is liable to be converted into glucosides.

MR. RoGERs:—When the sugar is determined the tannin has
been removed by lead acetate, so there will be no tannin present.

MR. Aisor:—Have you tried determining the sugar in solu-
tions of certain tanning materials with normal lead acetate? I
mean solutions that contain only quebracho, for instance, or only
hemlock.

Mg. VEITcH :—We have not. We have not had an opportunity,
so far, to do so.

There is another thing that I think might be done. Ordinarily,
I believe there is very little gained by boiling with hydrochloric
acid at all, and perhaps the difference with and without hydro-
chloric acid would be so small that it is hardly worth while going
through this procedure. Of course in those materials that con-
tain starches it would make some difference.

MR. SMALL :—In the case of extracts where you are estimating
the amount of sugar in the extracts themselves it certainly makes
a marked difference whether they are inverted or not.

MRr. VErrcH :(—That inversion is made without removing the
tannin ?

Mg. SmaLL:—No; after removing tannin with lead acetate.

At this point a question was raised in regard to the material
which is extracted from leather by water at 50° but settles out
ir cooling. Suggestions were asked for in regard to how this
residue should be reported. Mr, J. S. Rogers said that except in
the case of undertanned leathers the residue was negligibly small.
Mr. Small suggested that the deposit might be due to the com-
bination of extracted gelatine with tannin in the solution, and ask-
ed whether a Kjeldahl determination showed more nitrogen in
those water extracts than in others. Mr., Rogers had no data
to offer. Mr. Veitch expressed the opinion that the amount of
nitrogen in the residue was in any case very small. Mr, Reed
had done some work on book binding leathers which were rather
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lightly tanned, and had found a larger amount of sediment from
the water extract than usual. He had not determined the nitro-
gen in it. Mr. Veitch suggested that some work ought to be
done on this matter.

Mr. J. S. Rocers:—I would like to ask if leather in being
extracted with water is decomposed or distintegrated, will the
nitrogen remain with the residue or will it come out in the
extract? If we do not get nitrogen in the extract is it an indica-
tion that the leather is not broken up? I refer to the presence
of nitrogen in the extract, due to long extraction, not to use of
excessive temperature.

MR. CLAFLIN :(—I think there must be some dissociation of the
leather because we all know that in higher temperatures the hide
substance and tannin are dissociated, and from all scientific
reasoning, the difference in temperature should simply cause a
difference in degree of dissociation and just because it gives,
you might say, results that are so below the limit of error, you
cannot say there is not some decomposition of the leather. I
think we should recognize the fact that the leather, the tanned
hide substance, is not an absolutely insoluble composition in
water, and I do not think the fact that we do not find it in the
residue is a proof none remains behind in the leather. I think
you approach an undertanned leather after you have washed
out the excessive tannin.

MR. VEITcH :—I think there is no doubt whatever that leather
is broken up by washing with water, and it is only a question
of degree. ''The hotter the water, the earlier it begins to break
up; but the point that I have in mind is that this does not occur
as early in extraction as we might be led to believe. For instance
in the work where we ran extractions for weeks, when the solu-
ble matter removed by 14 hour’s extraction was down around
0.3 per cent., we had reached a constant rate of "solution, and you
-get down to that point where you are undoubtedly dissociating
the leather substance itself at a very, very slow rate.

MRr. OBERFELL:—In obtaining this water soluble material I
have found that the tannin which is most soluble is that which
comes over first. The difficulty is in knowing, so to speak, an
end point, where we get no tannin or other soluble matter. Our
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method calls for the digestion of the leather with water at 50°,
and then the extraction. The material which is most soluble
is that which we get out first, and I have found it is an advan-
tage in the extraction to start immediately and allow the most
difficultly soluble material to be soaked over night, that is at the
end of the extraction rather than at the beginning. I get a
clearer solution that way than by soaking it at the beginning of
the extraction.

MR. HoppeENSTEDT :—Do you obtain colorless filtrates after
precipitating tannin solutions with normal lead acetate?

MR. J. S. Rocers:—The filtrates are practically colorless; in
some cases they have a very slight yellow color, but do not give
an appreciable reaction with gelatine salt solution.

MR. HoppENsTEDT :—The lead salts of the catechol tans are
rather soluble in acetic acid, whereas the lead salts of the pyro-
gallol tans are not. In precipitating a catechol tannin with the
normal lead acetate the soluble lead salts of the catechol tan go
into solution, and naturally you would not get any reaction with
gelatine salt solution. I have found, working with the catechol
tannins, as stated, that they are rather soluble and you get a con-
siderable amount of them in the filtrate, which you do not get
when using the basic lead acetate. It seems to me when you
precipitate with the normal lead acetate and then remove the
lead, you have tannin in the free form in the filtrate. That tan-
nin will then act on the Fehling solution. We all know that
basic lead acetate removes a small amount of glucose or sugar,
but I am of the opinion that by using the normal lead acetate
we introduce a greater error by leaving tannin in the solution
than we do by removing a small amount of the glucose with the
basic lead acetate. The results of the committee seem to show
that using normal lead acetate, the correct amount of glucose
was found, that is, the amount that was put in plus the amount
that was present, whereas using the basic lead acetate it was
considerably lower. The difference between the basic lead ace-
tate and the normal lead acetate was about one and one-half per
cent. in the leather containing about eight per cent. of sugar it
was about half that amount. It seems to me that ratio does not
seem quite in proportion. Have you thought of that, Mr. Veitch?
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Mg. VErrcH :—I did not know of any reason why there should
be a proportional ratio. You will understand of course, that
errors of two- or three-tenths are to be expected, so when you
come to figure ratios on two samples only, it is rather a risky
matter,

MRr. HoppPEnsTEDT :—Well, I was simply taking the average
in the results. I just wanted to bring that out, that is all. It
seems that with 8 per cent. of sugar, the difference was 1Y%,
whereas when it was only 2 per cent. of sugar the difference was
0.8. Will you let us hear what you think of the tannins re-
maining in the filtrate?

Mr. VerrcH:—Well, I will say this, that it sounds very
plausible, and it may be true, but it does not agree with the facts
that we now have in our possession. I think we have had some
hemlock leathers that have had glucose added to them and have
still gotten the same kind of results, that is we have not been
able to get the sugar that we knew was there with the basic salt,
and we have gotten approximately what we knew was there
with the normal salt. Now I think the point you have made,
and it was made by Mr. Blockey, also, possibly needs some fur-
ther study, but as I say, on a sumac tanned leather where you
certainly have the condition of which Mr. Blockey speaks (the
presence of gallic acid) we have gotten better results by the
normal than by the basic lead acetate.

MR. HoPPENSTEDT :—I do not know just what the solubility
of gallic acid is. I think the trouble would be more with the
catechol tannins. The two leathers you had were oak tanned
leathers.

MR. VEITCH :—Yes,—said to be; whatever that means to-day.

Mr. HoprPENsTEDT :—Now chestnut is about the most insolu-
ble of all of the lead salts, and oak follows pretty close to chest-
nut; it acts much like a pyrogallol tannin when precipitating
with lead; more than it does like a catechol.

MR. VEITcH:—Is it not pretty well acknowledged that oak
bark tannin is a mixture of the two?

MRr. HopPENSTEDT :—Yes, but the catechol tannin predom-
ira‘es in oak.
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MR. VErrcH :—Well, I feel safer then about the accuracy of
the results if that is so.

MRr. HoppEnsTEDT :—Oak, though a catechol tan, acts with
lead more like a pyrogallol tannin; that is the point I was bring-
ing out.

Mg. VEITcH :—Your point would be that a quebracho or other
catechol tannin would behave differently from oak?

MR. HopPENSTEDT :—Decidedly.

MRr. VErrcH :—Although the oak is a catechol tannin?

MR. HoppENsTEDT :(—Yes. The lead salts of quebracho are
very soluble.

MR. VEITcH :—I do not recall definitely that we have worked
with the hemlock leather to which we have added a known amount
of glucose. We have worked on the matter for severa] years, but
I do not recall that definitely, though I think we have.

MRr. HorpENsTEDT :—In a work published by Stiasny and C. D.
Wilkinson awhile ago, in determining the solubility of lead
salts, they found the same as I have found, that the catechol tans
were all very soluble and the pyrogallol tans were not, and they
recommended that as a means of detecting some pyrogallol tan-
nins.

Mgr. Reep:—I have not gone into the matter at all deeply the
way Mr. Hoppenstedt has, but I have had trouble with getting
quite highly colored filtrates using normal lead acetate. I do not
know what to attribute it to.

MR. VErrcH :—We have had trouble even with the basic. I
think that is more a question of procedure than it is the salt used.

MR. J. S. RoGers:—I have found that in the filtration if you
are not careful to return the filtrate several times with the nor-
mal lead acetate you get a sort of color which in reality is a
sort of gelatinous precipitate. That often is so; whereas if you
return the solution to the filter you get a practically colorless fil-
trate,

As regards the proportion of difference on those two sam-
ples of leather, I would like to ask if the basic lead acetate re-
moves sugar, how does it remove it? Is it occluded in the
precipitate? If that is the case would not the proportion of
sugar removed by the use of basic lead acetate be in proportion
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to the volume of the precipitate? And if the volume of the pre-
cipitate varied would not that explain the variation in the propor-
tion of sugar removed in different cases?

MRr. HoppENSTEDT :—I do not think it would. I think the ac-
tion that takes place there is the formation of lead glucoside.

Mgz. Arsop:—OQur old method used to say to take 500 cc. of the
extractive solution and precipitate with 20 cc. of the lead acetate.
In my experience 20 cc. was generally sufficient; but the new
method says to take 200 cc. and use 25 cc. of normal lead acetate.
Do you think that would make any difference in results?

MR. VEITcH :—We found the other quantity too small, I think.
We had to increase the proportion of lead used.

MR. Arsop:—It is a pretty large increase.

MRr. VErrcH —It is.

Mg. Arsor:—I have used the other for a number of years.

MR. HoppensTeDT :(—I would like to ask Mr. Veitch if he has
made any determination of the sugar in extracts by means of
normal lead acetate?

MR. VEircH :—We have not worked on extracts at all.

MRr. AwLsop:—I would suggest that the association have some
work done on the determination of sugar in tanning extracts
containing only one tanning material, with the normal and basic
lead acetate, to see what results could be gotten. I know in
precipitating hemlock for instance I cannot get a colorless solu-
tion with normal lead acetate. I have not carried the work far
enough to know what the results will be, but I cannot get a color-
less solution, when I can with the basic lead acetate. I think it
would be a good thing to have some work done on it.

MR. Yocum:—I would like to call attention to the fact that
Mr. Hoppenstedt has brought out. If there is going to be any
work done on sugar content of leather extracts, both pyrogallol
and catechol tannins should be worked on, because the analysis
of a chestnut extract with the normaj lead acetate as a precipitant
would be rather different from what it would be in the case of a
pure catechol such, for instance, as hemlock extract, and it would
be useless to base a presumption on the use of one extract or
material, if it happened that it was pyrogallol or catechol as
the case might be.
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Mr. Faust:—I would like to know what objection Mr. Alsop
has to such an increase in the amount of lead acetate used. Do
you object on the theory that it would influence the result?

MR. Arsop:—I only asked the question whether it would give
a different result,

MR. VErrcH :—It has been our experience that the other quan-
tity proved too small with the normal lead acetate, and, as you
truly say, this is a large increase and it seemed large to us, but
we made. it on the safe side.

MR. Fausr:—That has been my experience. In using 500 cc.
of the extractive solution and only 20 cc. I repeatedly got colored
filtrates, but when using the quantities we are talking about now
I have not had a colored filtrate,—although I have not had a
hemlock tannin.

MRr. VEiTcH:—You certainly had quebracho tanned leather.

MRr. Faust:—Not completely tanned with quebracho. I have
worked on several samples containing mixtures, but I have not
worked on any pure catechol.

MR. VEITcH :—As I understand you, you stated here, Mr. Hop-
penstedt, that oak tanned leather behaved like a pyrogallol tannin.
Did I understand you correctly?

Mgr. HoppensTEDT :—I said that particularly of oak.

MR. VErrcH :—But you say it would not hold in another com-
bination?

Mgr. HopPENSTEDT :(—I say if you have a mixture of a pyro-
gallol and a catechol.

MR, VEIrcH :(—Which you have in an oak.

Mg. HoppeNsTEDT :—Take for instance quebracho and chestnut.
The lead salts of chestnut are very insoluble, but of quebracho
are very soluble. If you precipitate a mixture with the normal
lead acetate you will get lead salts of catechol tannin in the fil-
trate. The chestnut will not carry down the catecho] tannin. I
have done a good deal of work on that and I know that to be
the case.

MR. VErrcH:—You think the oak will carry down?

Mgr. HoppENSTEDT :—More or less, yes..

MR. ALLEN Rocer:—I would like to ask if in the methods of
this association as they are now carried out there are 20 or 25
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cc. of normal lead acetate added to 500 cc. of extract? Is that
the way it is carried out at present?

Mg. VEITcH :—That is the way it is laid down.

MR. ALLEN RocGERrs:—If that is the case, then I am not sur-
prised that you get colored filtrates, because you ought to have a
larger proportion of normal lead acetate to the extract. I think
that explains perhaps why you get colored filtrates in certain
cases, ' .

Mgr. YocuMm :—If Mr. Hoppenstedt’s statement is correct, that
the lead salts of the catechol tannin are soluble, then the quantity
of lead acetate added will make no odds. It is simply a question
of the solubility of the lead salts.

MRr. HorrENsTEDT :—That is all,

Mgr. VErrcH :—Is not the lead salt less soluble in an excess of
the lead acetate?

Mgr. HoppenstEDT :—That I do not know.

MRr. VEITcH:—That is true as a rule, you know; that is,
barium sulphate is less soluble in an excess of sulphuric acid or
barium chloride than it is in water.

MRr. HopPENSTEDT :—That may be so.

MRr. VEITCH:—And it is possible that this large excess of
the normal salt of which Mr. Alsop has spoken, has something
to do with ensuring a more nearly colorless filtrate and less
of the catchol tannins going through.

MR. HopPENSTEDT :—Yes, I think that is right.

MR. VErrcH :—That may possibly account for the apparent
differences that two sets of workmen are getting.

MR. HorpPENSTEDT:—Yes, because I have found that with
some filtrates of catechol tannins, after precipitating with nor-
mal lead acetate and adding a small quantity of salt, that the
precipitate will go down; you will get a colorless filtrate.

MR. VErrcH:—Mr. Rogers spoke of the importance of re-
turning several times and pointed out that that so-called colored
solution was often a colloidal precipitate running through. That
is also additional evidence along the same line,

MRr. J. S. RocErs:—Does not the presence of a large excess
of the neutral lead acetate tend to render this precipitate, if it
is soluble, less soluble? Would it not have that tendency?
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Mr. HopPENSTEDT :—That is just what we are talking about.

MR. J. S. RoGeErs:—It seems to me that is the case. Another
point I would like to ask is, supposing that there are some
tannins left in the solution, is that error anywhere near com-
parable to the error that there is by using the basic lead acetate?
We have analyzed some solutions that had practically no sugar
in, using both the basic and the neutral lead acetate, and we have
found practically no difference by the two methods. That is,
where they contained say 0.3, 0.6 or 0.8 per cent. Now if in
those solutions the normal lead acetate gave too high results why
would it not show there? It does not.

When the method for glucose was revised the last time and
neutral lead acetate was substituted for the basic acetate, the 500
cc. of solution used should have changed to 200 cc. of solution.
This is the proper proportion. This error in the method as
printed I think explains why so many chemists had trouble and
got colored filtrates after precipitation with neutral lead acetate.

MR. YocumM:—I think this can be said about the chemists
-who are operating the method, that we prefer the normal salt
because of its greater ease and convenience of operation, and
also that the normal salt would give more uniformity of results,
enabling us to get better duplicates than with the basic. Mr.
Faust has had some experience with that and I think he will
agree with me.

MR. Faust:—The committee of which Mr. Veitch is chair-
man might do a little work on the idea suggested by Mr. Alsop,
that is to try the different catechol and pyrogallol tannins, and
see whether there are any soluble lead salts in the filtrate from
catechol tannins, and also see what effect it would have. I am
willing to codperate with Mr. Veitch if he would like me to
do so.

MR. VErrcH:—If that work should be assigned to this com-
mittee and I should have anything to do with it, I should be
glad to codperate. I think I shall carry it on whether or not
I have anything to do with the committee.

MR. REED:—Mr. Veitch, in the preparation of the samples
for the leather analysis do you think anything should be done
there to make it more specific in any way? It seems to me it
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would make a considerable difference in the water soluble and
fat and everything else,

Mr. VEITcH:—I fully agree with you, and I do not know
anybody who is better prepared to tell us about the preparation
of leather samples than Mr. Small. I saw in his laboratory once
a machine that I thought would do much better work than any
I have seen elsewhere, better than I have myself. Our samples
had some hard lumps in them, and it undoubtedly prolongs
the extraction if it does nothing else. I have nhever been able
to get one made, but I believe Mr, Small has a machine that
will prepare a suitable sample of leather.

MR. SmaLL:—The idea is not original with me. I think, as I
have it in mind, I got the idea from Mr. Alsop originally. It is
simply a collection of ordinary circular saws. In my particular
piece of apparatus I have three saws side by side and a sliding
table that feeds the leather up to the saws, and by regulating the
feed of the leather you are able to regulate somewhat the fine-
ness of the division; but it gives certainly a most excellent prep-
aration of the leather and the most rapid of any that I know of.
Simply a chewing of the leather up by means of these circular
saws. My machine has a wooden frame. If any of you are
thinking of building one I would not advocate a wooden frame,
because the shrinkage and swelling with the weather makes the
sliding of the feed apparatus extremely irregular and uncertain;
but it is very easily made with a metal frame, in which case
difficulties of that sort are obviated. If it is of sufficient general
interest I should be glad to have the machine photographed and
the prints put in the JoURNAL.

DISCUSSION OF REPORT OF COMMITTEE ON
OILS AND FATS.!

After Mr. Oberfell’s review of his report, published in the
JournaAL for December, 1911, the following discussion took place.

MRr. HorpENsTEDT :—I would like to ask Mr. Oberfel]l how
he finds the viscosity compares with the emulsification ; does there
seem to be a relationship between them?

! Washington Convention, A. L. C. A., Dec. 7, 1911.
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MR. OBERFELL:—I doubt very much if there is any definite
relation between the emulsification and viscosity, although I think
that really the value of a mineral oil depends on three principal
[-oints,—the gravity, the viscosity and the emulsification. If an
oil has a proper relation between the gravity and the viscosity, I
think that has a bearing upon the emulsification, but the emulsi-
fication test has been so unsatisfactory that it is very difficult
to say what the relation is, if any.

Mgr. HopPENSTEDT :—I did not mean so much from the com-
mittee work, but from your general experience.

MR. OBERFELL :—1I think the emulsification depends largely on
the treatment the oil receives at the hands of the refiner,

MRr. SMmaLL:—May not the different results that were ob-
tained by your emulsification test be due to the differences in
the shaking for the production of the emulsification?

MR. OBERFELL :—Undoubtedly I think that has something to
do with it. ‘

MR. SmaLL:—That seems to me a very probable explanation
of the different results here. Have you ever tried a Dover egg-
beater?

Mgr. OBerfFELL:—No. That may be a very valuable sugges-
tion. I think we would have to reduce it ta some mere me-
chanical condition. It took longer for the emulsion to break for
me than it did for the rest of the members, but I gave it a. pretty
severe shaking. Of course the size of the globules in the
emulsion would depend largely on the rate of agitation. I would
not be surprised if temperature had some influence on it too.
If we could work up a good emulsification test and settle on
some standard viscosimeter, we could get pretty concordant
results on oil. I do not know about the evaporation test; I
have no way of deciding whether it is temperature or the depth
of the film of oil which is exposed to the heating surface or the
length of time it is heated. I know this though; the most satis-
factory oil is an oil which has a very low evaporation, and that
it does not make much difference how accurate your results are,
if the evaporation is high the oil is not good; but this is very
vnsatisfactory if two chemists are expected to agree on a report.
Now the oil “B” which I sent out is an oil which is known to work
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very satisfactorily for sole and belting leather. The loss by
evaporation was low; the highest results, I guess, were under
one-half per cent., and that was a very drastic heating; and some
were under one-tenth per cent., showing that an oil which is
really satisfactory is of very low evaporation.

I would like to have anybody who has had any experience with
evaporation tests on oils tel] something about it.

MRr. Faust:—I tried the evaporation test several times by
weighing out about 0.2 gram of oil on a small piece of filter-
paper. I laid the filter-paper on a watch crystal and dried it for
four hours in a regular drier at about 98°. I always obtained
fairly concordant results,

MR. Oeer°rELL:—Dr. Gill in his “Oil Analysis” gives a method
similar to that. He gives directions for cutting out an annular
piece of filter-paper and drying on that, giving a uniform surface
for exposure. I found that it requires a great deal of time to
get the paper properly desiccated and weighed. There is the
difficulty ; you are dealing with a very smal] quantity of the oil.
The paper is dried and it has to be exposed in the balance while
weighing out the oil. That was the reason I did not send this
method to the committee to try out. I tried it myself and found
that the paper absorbed moisture very fast on the balance pan.

MR. SMALL :—Weigh it in a stoppered bottle,

Mg, OBERFELL :—The paper has to be weighed before and after
evaporation. Do you weigh the paper in a stoppered bottle? It
would not be a very convenient thing to dry it in, it seems to me.

MR. SmaLL :—It works al] right.

MR. OBERFELL :—That might be a very good suggestion. I do
not know whether the paper would gain enough in weight to
make any difference while the stopper was out of the bottle. I
know that it does in an open crystallizing dish.

MRr. Reep:—Have you drawn any conclusion as to the emulsi-
fication of an oil so far as its acidity or alkalinity goes?

Mgr. OBERFELL :—No, because I have never had an oil that had
any kind of emulsification that was not practically a neutra] oil.
There does not seem to be much difficulty about that. Most of
the refiners seem to have their oil in pretty good shape in that
respect. i
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MRr. REep:—You found none that was slightly alkaline?

MR. OBERFELL:—No; but I have no doubt that would have
considerable influence on it. I think the analyst would have to
take that into consideration in his report.

MR. AGNEW :—I may help you out a little on the emulsification.
Petroleum oils will not saponify, we know that, and petroleum
products can only be treated up to a point of slight emulsifi-
cation; that is, if you use the straight goods. It can go so far
that when oiling an emulsion can be rubbed up (by hand or wheel
oiling) to keep the oil from dripping. As regards viscosity, we
can take an oil of a stated viscosity and treat so it will emulsify;
it will not affect the viscosity. The point you bring the oil
up to is its value as regards viscosity. The emulsification,—you
can only get that so that in oiling in the wheel it will start up a
certain emulsification to stop the drip. That is about as far
as you can go with a petroleum product. For any greater
emulsification you would have to compound with some other
emulsifying oil.

MR. OBERFELL:—You do not think there is any relation be-
tween the body of an oil and the emulsification?

Mgr. AGNEW :(—After it is refined and treated. You can take
any oil and treat it for emulsification, and you would have to do
something to it. You bring it up in the still to a certain point,
to a certain viscosity, to a certain flash point, and then treat it
for, we will say leather. After it is refined I think emulsifica-
tion does not affect the viscosity; it would have practically the
same viscosity, only the oil that is not treated for emulsification
would drip from the leather while an oil which will emulsify
will make a creamy protection for the grain and also keep it
from dripping. Some oils treated for emulsification would
smear the leather; another oil treated that way would penetrate
the leather. Much depends on the crude oil used and the way it
ic refined.

MR. TEAs:—What Mr. Agnew says shows that in a straight
mineral oil there is no relation between viscosity and emulsifi-
cation.

MRr. OBErrELL:—I have had the question of the ash brought
up twice. Mr, Alsop said something to me once about it, as to
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whether I found the ash of any value in deciding on the merits
of an oil. I do not think so in a straight mineral oil. The
ash can be practically ignored on a straight minera] oil, so far
as my experience is concerned, but if it is an oil which is a
mixture of any kind at all and the ash comes up, that ‘would be
another question for the chemist to decide from his examination.
I do not see how the ash would apply to a straight mineral oil.

MR. Reep:—Might it not apply if there was a certain amount
of alkali left in the oil?

MR. OBERFELL :—There might be ash. Have you ever found
ash to amount to anything in a straight minera] oil, Mr. Alsop?

MR. Arsop:—Not in a straight mineral oil, but I have found
the determination valuable in some that were not straight mineral
oils, .

MR. OBERFELL :—Yes, a compounded oil. [ believe that chem-
ists can get a great dea] out of the discussion of various kinds of
oils. One of the principal points where there is difference of
opinion is as to the relative value of the heavier or asphalt oils
as against the paraffine oils,—Texas oils and Pennsylvania oils
and so on. If there is anybody here who has had experience
both in the laboratory and the tannery with those two kinds of
oils I think it would be of great value to everybody to have the
result of their experience.

Mgz. LoveLanp:—Do you mean the gain in the weight in using
a higher specific gravity?

MR. OBeRfELL :—That goes without any argument at all; but
as to the relative effect the two oils have on leather,—Texas oil
and Pennsylvania oil, to take those as two samples.

Mg. LoveLanND:—One having a greasy base and the other as-
phaltic? Suppose a tanner should take, as they do, 1,500 pounds
of leather to an oil wheel. That, on a loft basis, would mean
about 750 to 800 pounds of actual loft leather. Now on a day’s
run, say he was wheeling with three gallons of oil to a wheel, to
1500 pounds of wet leather, would that have any direct bearing
on the weight, providing the other oil was the better oil for the
leather? 'The amount of oil used to a day’s run is so small
on the amount of the loft leather that the gain in weight of the
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added specific gravity would make very little difference to the
tanner.

MR. OBERFELL :—That may be. If you take a whole tank car
and you figure it on that basis, why you can see considerable
money in it; but if you figured on just how much it meant on
a day’s run, why it might not appeal to you so very much. I
would like to know the character or the quality of the leather
that the two oils make, as to the effect on the grain and the lubri-
cation of the fibres and so on. You can tell the difference in
the feel of the leather between the two oils.

MR. LoveLaND:—That was what I wanted to bring out, if an
oil was doing good work in the tannery, even if it has a little
less specific gravity than the other, if it worked well in the
leather the weight would have no bearing on the subject.

MR. OBERFELL:—You known some oils give a leather that
feels harsh.

MRr. LoveLaND:—It does not give a cheesy cut to the leather.

MR. OBERFELL:—No, and experience in those things I think
is what is going to help the chemist rather than a plain discussion
as to how to analyze the oils.

MRr. HopPENSTEDT :—I do not think you can lay down a hard
and fast rule for the treatment of the two oils, Texas and Penn-
sylvania.

MR. OBERFELL :—Then you think if a Texas oil was properly
treated it would be just as good as Pennsylvania?

MRr. HoppENSTEDT :—I would surmise so.

MR. OBERFELL:—You see, the Texas oils are red oils and the
Pennsylvania are amber. Some think that would naturally cause
a darker color in your leather. I would like to know if anybody
has had experience as to exactly what the result would be.

MR. AGNEW :—Gravity has very little to do in determining the
value of an oil, excepting when comparing oils made from the
same crude. Take say a high class filtered cylinder oil made of
Pennsylvania crude, would weigh about 26 in gravity andtheflash
point would be about 575° F. or over. An oil made of Texas
crude of say 21 gravity, would flash at 350° F., or less. It would
weigh heavier than the cylinder oil by five points in gravity
(about one-quarter pound per gallon) yet the cylinder oil would
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be many, many points superior in actual grease value. In other
words, oils properly refined from Pennsylvania crudes do not
weigh quite as much as oils refined from an asphalt or tar base,
but are much richer in grease value and take the place of animal
or fish oils better for oiling any kind of fiber. Oils made from
Texas crudes are mostly dark in color, but can be made light
colored. In every case, my experience has been that the grain
of sole leather oiled with Texas oils is not so clear and of as
good color as leather oiled from an oil made from Pennsyl-
vania crude. Texas crude sells at about 50 cents per barrel,
while Pennsylvania crude sells at $1.30 and over a barrel. If
the products of Texas oils were as valuable as the products of
Pennsylvania, they would command the same price.

MR. OBERFELL:—How about the penetration of Texas oils?

MR. AcNEW :—Why, I do not believe they are as good.

MR. HopPENSTEDT :—Emulsification ?

MR. AGNEW :(—Well, that depends on the way they are treated
after being refined. Some oils are made to repel moisture;
others are made to absorb moisture. That is because they want
it for a certain purpose. For instance, take an automobile oil,
an engine oil,—well let us say take the Erie engines. Now the
oil is put in the crank case and the engine runs in oil. Any
little moisture in there will make a very thick emulsion, if treated
to emulsify. Oils for that purpose are made to repel moisture,
so that is an entirely different condition from the requirements
for oiling leather.

MR. OBERFELL :—How about the Texas oils; do they naturally
repel moisture?

MR. AGNEW:—All mineral oils repel moisture to start with.
Then you can make them as you want them.

MR. OBERFELL:—I take it then that the greasiness of the oil
largely determines its value.

MR. AGNEW :—Yes.

MR. OBERFELL:—What test have we that determines that?
I can see a relation between the body and the emulsification, but
can you get an oil that has not as much of this greasiness as an
other oil and get as high an emulsification with it?

Mgr. AcNEW :—Yes; any oil can be made to emulsify.
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MR. OBERFELL :—Then the greasiness of the oil cannot be de-
termined by the emulsification, I understand.

MR. AcNEw :— No; it is the way it is treated.

Mgz. OBerreLL:—How about the body?

Mgr. AcNEw:—The gravity, I say, has really nothing to do
with it. . :

Mg. OBERFELL:—Well, I mean the viscosity.

MRr. AcNEW :—The tar base oils are higher in viscosity at the
lower temperatures.

MR. OBERFELL :—The greasiness has nothing to do with it?

MR. AcNEwW:—No; excepting in comparing oils made from
the same crude.

MR. OBeRFELL:—Then we have nothing to determine the
greasiness of the oil in any of our tests, have we?

MR. AcNEW :—Why, there is nothing I know of where so
many results can be obtained from a number of tests. (Laugh-
ter). That is really so. We cannot get over it. You can get
flash, evaporation and viscosity almost identical every time if
you have the same constant. Now when it comes to actual
value,—what will it do on leather? Is it oily enough; is it rich
enough in oil to take the place of fat oils; can you make an oil
that is rich enough in fats to take the place of fat oils like cod
and fish and those other animal oils? So that it is merely a
matter of a viscous oil highly refined. That is about as far as
you can go. Then, what will it do? Will another oil do as
good work?

MRr. VErrcH :—Can Mr. Agnew throw any light on the ques-
tion of what constituent of mineral oil it is that gives harsh-
ness to the grain?

MRr. AcNEw :—The lighter an oil is, that is to say the lower
it flashes, the more harsh matter there is left in the oil. The
higher the flash, the more you have eliminated the harsh matter.
We will take Pennsylvania now. An oil that has all the light
ends thrown out is naturally oilier than an oil that is lighter
in gravity and has some of the light in. We will take an oil,
we will say, of 400 flash; we will take an oil of 350 flash,—
Pennsylvania,—made in the same still and made in the same
way. Now in order to work that 350 up to 400 flash, take a
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thousand barrels, you would have probably about six to seven
hundred barrels left in the still; the rest had gone into light
ends. Therefore the oil that is 400 flash is a great deal more
valuable than the oil that has a lower flash, because it has less
harsh matter in it.

MR. VErrcH:—It is a question of volatility then.

MR. AcNEW :—Yes.

MR. BrackappeR:—I would like to ask if any measurements
were made of the surface tension of these oils, especially in con-
tact with water. I am speaking purely from a chemical stand-
point.

MRg. VErrcu :—The surface tension is undoubtedly affected by
the presence of alkalies and acids.

MR. BLacCKADDER :—Have these measurements been made by a
committee at all?

Mgk. OBerRFELL:—No, I have never made any tests along that
line. I should think emulsification would have something to
do with that, because as the surface tension drops the emulsi-
fication would naturally increase.

MRr. AcNEW :—The actual working of the emulsification is that
it emulsifies on the leather and protects the grain while drying.

MR, OBERFELL :—My idea is that it breaks the oils up in very
smal]l globules and they will go in,—it will assimilate it in other
words,—while if you have a film of the oil not broken up, the
surface tension enters into it and prevents the oil from pene-
trating. If the oil is in once, it will not drip out.

MR. AGNEW :—But take an oil which will penetrate immediate-
ly ; you have harsher leather coming from the loft than you would
if it—

MR, OBerrFELL :—If it penetrates without working into a nice
emulsion, yes.

MR. AGNEw :—If it remains on the grain and gradually goes in
you have a better grain than if it goes in immediately. Oiling
sole leather is for the protection of the leather while it is drying,
and the emulsion does that. That is why the emulsion has been
so valuable to the sole leather and why oils that emulsify taks
the place of cod and fish oils.
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Mr. TEas:—In addition to the flash point of the oil, Mr.
Agnew’s inference is that the greasiness of the oil itself is at
the foundation of a good leather oil. Now that means practically
that the paraffine base oil is the better oil. Now you can de-
termine whether it is paraffine or asphalt by the ultimate analysis.
That is all right on the theoretical side, and yet take the standard
Pennsylvania leather oil, or standard leather oil made from
Pennsylvania oil, and the nearest approach, from a practical
standpoint, that was ever made to it was made from a Texas oil
with an asphalt base. Is that not so? The tanners say so.

MR. AGNEW :—I can say one thing: Take for instance a wool
oil used for the oiling of wood. We have made oils for this
purpose for many years and know that a certain amount of fatty
oil is necessary to produce a proper article, but unless the mineral
oil is properly treated, no amount of animal or fatty oils in addi-
tion will make a satisfactory wool oil. The minera] oil must be
right, then, whatever the mixtures of animal oils may be, we
have something.

This holds good for leather oils as well, the mineral oil must
be properly made for leather purposes whether it is used straight
or in compound.

As regards Texas oil, I am not saying anything about that;
there is plenty of it. It is all right, I guess.

MR. OBERFELL:—I would like to get some expression on the
point which was first brought out here, about the present methods
which we have for the analysis of fats; I mean the fatty oils. I
did find out from members of the committee, those who took
enough interest to reply to the committee letters, that there seem-
ed to be a general dissatisfaction with our having a definite stated
method for determining the saponification value and acid value
and so on and allowing them to become old and obsolete. We can
get these methods from standard books on oils, but what we
really need is a definite method for testing the various oils like sul-
phonated oils, moellons, degras and so forth. I think that would
be the point towards which our efforts should extend in oil an-
alysis. If I get a sample of sod oil and I start to value that oil I
will perhaps pursue a different method or a different line of work
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entirely than some other chemist, just because we have no stated
procedure for that class of oils.

MR. ALsop:—I think that was the first idea when we originally
appointed a committee on oils. We ought to have a: committee to
do work on special oils, and not general methods, if we want to
get anywhere,

MR. VErrcH :—If there is any specia] feature of any of these
oils that calls for variations from a standard method that is the
information that this association wants,

MR. BaALDERsTON :—It seems to me some of us will have to learn
a good deal before we can say of a given sample what kind of an
oil it is.

MR. AcNEW :—That is what has always puzzled the oil men.
Take, for instance, a sample of fish oil and, say, three other
oils, have them mixed, analyze them and say, “What is this?"
Now I used to say that I would give more for our superinten-
dent's nose than I would for our chemist, because if it was a
mere matter of guess the question would be, “Can we duplicate
this 0il?” The point, from my experience, is to give them some-
thing that we know will do the work; but when it comes to ana-
{yzing an oil or soap and telling what it is, I have never seen
the man yet who could do it—and we have some pretty good
chemists. It is just about impessible to analyze an oil that is a
mixture of several oils of different origin.

MRr. OBERFELL:—Granting that all that is true, still there are
lots of oils that belong to certain definite classes that we could
provide definite procedure for, even granting that there are mix-
tures of compounded oils which are very difficult to analyze.
But for certain oils that belong to certain definite classes, it seems
tc me we could devise a certain procedure for each. Just as we
take mineral oils and try to devise a procedure for them, so we
could take moellons and degras and other leather oils and handle
those. It would be of more value than having our methods as
we now have them for oils and fats.

Mg. AGNEW :—There is no trouble in testing an oil to see if it
is pure, but when you get mixtures it is hard to tear them apart.
I do not know if that will ever be done or not. It is a mere mat-
ter of guesswork, with the oil man at least.
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MRr. Loveranp:—I would like to know what bearing the acidity
or alkalinity would have on the oil to the tanner.

MR. OBerrELL:—To me it would indicate whether the oil had
been properly and carefully treated. They use acid and alkalj in
refining the oil, and if it is not properly removed you would
assume that the oil had not been carefully treated; and I should
think that the alkali, if there was enough of it, would have a harsh
effect on the grain of the leather and make it, probably, dark.
That is the effect of alkali 1f you get enough of it.

Mg, VEITcH :—It seems to me with reference to these methods
that the methods for emulsification should be a little more defi-
nitely described and we should use a mechanical procedure that
could be readily controlled. There is too much of the personal
cquation in shaking in the flask, it seems to me, and the method
could be improved in that respect.

Regarding the evaporation and flash, I believe it would be well
if the committee could find a distillation test to replace these
and give more information than either the evaporation or the
flash. You will get then the knowledge of how much to distill
between definite limits, and I think possibly that will give you
more information than either one of these other tests. And re-
garding evaporation from a piece of paper, I believe that could
be done in an ordinary covered dish and that would cover the
objections that were raised.

MR. HoprpeNnsTEDT :—In calculating the amount of actual oil
present in a sulphonated oil should the ash be added to the mois-
ture and other substances outside of the oil and then deducted
from 100 and the balance called actual oil? It seems to me some
chemists are in the habit of determining the moisture and de-
ducting that from 100 and calling the remainder actual oil. It
seems to me that the ash should be added to the moisture and any
other products that are there and that the difference should be
actual oil. I would like to hear some remarks about this, because
some of them contain a large amount of sodium sulphate and it is
not actual oil. It does not do any actual good, so far as I can see.
What I wish to get at is the actual amount of oil that the oils
are sold on, because that is what you want to know. Why
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should not the sodium sulphate be indicated just as well as the
moisture?

MR. OBERFELL:—Many chemists do it.

Mr. Riker:—I follow Lewkowitsch word for word. He
uses a very good method for determining neutral oil and sul-
phonated oil and the ash, and from the neutra] oil and the sul-
phonated oil and the soap determined by the alkali in the ash the
quality of the sulphonated oil can be ascertained.

MRr. Levi:(—What is Mr. Hoppenstedt going to do in case he
has an original turkey red oil, which is an ammonia product?
As soon as you ash it the ammonium salts are driven off.

MgR. HorPENSTEDT :(—Yes; well that is a point that needs con-
sideration, I guess; a good one.

Mr. Norris:—I think we ought to give that subject consid-
erable attention, because at the present time there are a great
many sulphonated oils on the market. We know that many of
these oils are sulphonated with sulphuric acid and then washed
with salt. I have found many samples in which after they had
stood awhile would have a deposit of salt at the bottom of the
bottle. I have known chemists to make a determination of the
water in those oils and simply give the water determination.
In drying it, that simply gives the water; it does not give the
salt. I think as Mr. Hoppenstedt says, we should determine the
ash, or determine the chlorides or some such matter, and that
should be detected, because most of those oils are sold on a
certain percentage of oil, say 85 per cent. oil.

MR. TEAs:—What is the average ash percentage?

Mgr. HorrENsTEDT :—They vary quite a little, from one and a
half to five,

MR. VEIrcH:—I do not believe a determination of the ash
will give all the information desired. There are other things
there undoubtedly that are not oil, and one thing would be the
water of crystallization of sodium and other salts that might be
present. I think that matter should be called to the attention of
the oil committee next year and let them give it consideration.

MgR. OBERFELL :—Why would not the determination of the free
fatty acids give you an indication of the amount of actual oil
that is in the sample? The only possible discrepancy I can see
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would be the loss due the splitting up of the glycerides in the
free fatty acids, the amount of determination of glycerine.

Mk. VErrca :—It undoubtedly would give a great deal of in-
formation. I do not know whether it would give enough.

MR. OBERFELL:—You could separate the free fatty acids and
weigh them and see how much you have,

DISCUSSION OF METHODS IN TANNIN ANALYSIS.

The presiding officer, Vice-President Griffith, called for a report
from the Committee on Rapid Cooling of Tannin Solutions.

Mgr. REep:—I was appointed chairman of that committee.
and the committee was appointed by the Council tentatively. It
did not know whether there was anything to be gotten out of
it or not. We have done work so long on this subject, including
the asbestos-kaolin method, that I went to work as chairman
of the committee and did a little preliminary experimenting to
see if I could arrive at anything worth while to give out to the
committee along other lines. I have a few notes with me on
this work. Mr. Oberfell I know has done some work on an
entirely new method of filtering tannin solutions, which in my
opinion goes along with the rapid cooling method. We have
hitherto worked along the line of simply making up the solutions
by the official method and cooling them off under the tap or
with water at 15° or some other similar method such as allow-
ing them to cool on the window sill, and never arrived at any-
thing definite. I took an ordinary quebracho extract and dis-
solved it according to the official method. Another portion of
the same extract I dissolved on the following day so that I
could run the filtrations at the same time; dissolving six grams
of extract in 100 cc. of water on the water-bath and pouring it
directly into 800 cc. water at 20 degrees centigrade in a liter flask
and made up to the mark. I found a large increase in the in-
soluble matters by this method as compared to the official meth-
od. Two experiments showed, by the official 4.70 and 4.70, and
by the experimental method 7.65 and 7.26 per cent. insolubles.
I would say that the temperature of the two solutions, was

! Washington Convention, A. L. C. A., Dec. 8, 1911.



116 LEATHER CHEMISTS ASSOCIATION

brought to the same point before filtration, so that they are
comparative, I tried this on another solid quebracho which gave
by the official 4.41 and by this method 5.85, insolubles and on
a hemlock which gave 0.81 by the official and 0.74 insolubles by
this rapid method. Another quebracho gave 4.80 by the official
and 6.62 by the rapid. Another 4.55 and 6.55. Then I al-
tered the method somewhat by dissolving in 200 cc. of water
on the water-bath instead of 100 cc., and obtained results that
were very comparable with the official method, the official giv-
ing 6.20 of insolubles and the rapid method 6.29 on the same
ordinary quebracho extract. On a partly clarified liquid que-
bracho I got 1.46 by the official] method and only o.17 by this
rapid method.

And they don’t seem to give always uniform results. Here is
another quebracho by the official method which gave 6.05 and
when I dissolved in 200 cc. and made to the mark, 4.42. Now,
understand that all these soluble solids filtrates were apparently
clear, that is, they might have a little haze, but the official and
the other were practically identical in this respect. Another gave
me 3.87 and 3.78; respectively, another 5.55 and +5.82
A crystal chestnut extract gave me 1.08 and 1.05 respect-
tively by the two methods, and a liquid chestnut 0.42 and
0.22. Another solid ordinary quebracho extract 5.14, 4.25 of-
ficial and 5.64, 5.86 rapid method. Another chestnut crystal,
1.05 official and 0.90; official rapid method and a liquid 0.36 and
0.30 respectively. I made an experiment also by dissolving in
500 cc. of water on the water-bath, making up to two liters with
water of 20° C. and having the official solution of the same
temperature at time of filtration. Here I got by the official
method 4.49 insolubles and by this rapid method 2.75. It would
appear as though the amount of insolubles, especially of an
ordinary Quebracho extract, depended very largely on the way
it was dissolved.

MR. GrirFITH :—There is no question but that the volume in
which the extract is dissolved has a considerable effect upon
the insoluble contents. That is one of the reasons why analyti-
cal results obtained in the laboratories do not always coincide
with the results obtained in the tanneries. Density affects solu-
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bility, and it opens up a very big question. As to how far we
ought to be justified in changing a method which is working
fairly satisfactorily is for the association to decide, but the
closer we approximate to practical conditions in the laboratory
the better it will be, the more useful the leather chemist will be
to the tanner. I have always felt that the value of a tannin analy-
sis was only a value from the point of view of comparison,
but I should be very glad personally to hear the views of the
members present because I am sure most of you have gone into
that subject at one time or another. Of course you would have
to in practical work.

MR. REED:—Just what is the interpretation of this language
in the official method on the analysis of extracts? It says “Dis-
solve in exactly goo cc. of distilled water at 80° C.”

MgR. OBERFELL :—1I think you will find lots of things like that
in our official method that need revision.

MR. ReEp:—I think that a good many variations in results
may be due to different methods of dissolving.

MR. Yocum:—A lot of the specific statements in the official
method are not lived up to. Nevertheless there has been some
good, established reason for specifying conditions. That is one
of them,—“Dissolve in exactly goo cc. at 80°.” All right. Who
does it? Aind if there is a variation in the result, one man doing
it and another not doing it, who is responsible? The thing that
must be borne in the minds of the operating chemists is to follow
the method. Now if the method is impracticable it ought to be
changed and established on some working basis, but the method
is a method, and when we put our names to it and say that “this
analysis has been done by the official method,” it ought to be
done that way no matter whether the method is right or wrong.

MR. ReEp:—Exactly; and I believe Mr. Yocum had an article
recently criticising very strongly the official method.

MR. Yocum:— In some particulars, yes.

MR. REED:—And Mr. Yocum thinks it ought to be changed.

Mg. YocuM:—I do to a certain extent. When this organiza-
tion was first established I stood out very strongly against any
change of the tannin method from the method that was established
by the A. O. A. C. I did not believe there was any justification
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for a change in the method at that time, and I do not believe that
there is any justification for a general change in the method now.
‘This organization has been in existence for eight or nine years,
and it surely ought to be able now, with the membership it has
and the attendance that we have at the meetings, to change
methods; and I believe frankly that our official tannin method
can be improved. I do not mean to change the theory of the
method, but there are a whole lot of little things that got into our
methods that are established and stay there somehow, so that
when you commence to work under them you find they are
either impossible or unnecessary.

MR. OBERFELL :—As I understand it, is not a lot of this trouble
with a description of the methods, not with the methods them-
selves; they are not full enough?

MR. GRrIFFITH :—It appears to me that the trouble is with the
interpretation of simple statements. It is remarkable how many
- different interpretations can be put on a very simple statement,
and in drawing up the official methods the various committees
which worked became so familiar with the method themselves
that they overlooked frequently to make certain points clear, and
no doubt as we go along we shall improve upon it and make more
definite our statements in the official method.

MR. Regp:—I agree entirely with what Mr. Yocum said, and
I think the council should this year in appointing its committees
take it under consideration and appoint a committee to revise the
methods along the lines that appeared in Mr, Yocum’s article. It
is a good basis to work upon.

Mr. Norris:—I think it is a very important thing in making
up tannin solutions when the extract is dissolved that the goo
cc. be brought up to the temperature of 80° C., especially in mak-
ing up solutions of ordinary extract, and it is also very important
to use papers in filtration of uniform weight.

Mr. BucHANAN :—I have been told by a friend of mine here
who works for a concern that has two laboratories that they
had some difficulty in getting concordant analyses from their labo-
ratories. They got their two chemists together over in New
York, worked the thing out in detail in a practical demonstration
on the stock on which they were working. After that they had
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no cifficulty. And it occurred to me that it might be a good
scheme if at some future meeting we might here have the thing
tried,—extract analyses for instance run off by a committee, or
Ly one or two chemists, that our various members might follow it
cxactly.

Mx. Fox:—With reference to what Mr, Reed said about the
official method calling for dissolving in goo cc. of water, we all
know that it is impossible to do that without some preliminary
treatment. There are two or three ways of doing that, and ac-
cording to the results Mr. Reed has shown a little variation in
transferring will make quite considerable difference. I 'think that
is a very important question, just bringing this extract to a
condition where you can add goo cc. of water.

Mgr. LovELAND:—As to Mr. Fox’s remarks on making up an
extract ; I think the method is a little hazy perhaps in some things.
I weigh it out in a stoppered weighing bottle. I have a copper
tank with a rubber hose attached, with a glass nozzle. I heat the
water in the tank to 85° C., and as it comes out from the rubber
hose it is at 80 or very near 80. I dissolve the extracts, putting
a funnel in my liter flask with a piece of cotton fiber in the neck
of the liter flask to keep air out, and dissolve the extract up with
that water at 8o degrees. As far as the goo cc. is concerned, I
have to guess at that. The only way that I sce to settle that ques-
tion would be to have a liter flask with two marks, one at goo
and the other at 1000 cc. There have been several chemists in
my laboratory, extract men, and I understand from one at least
that they make extract solutions up the way that I do, and I
have never heard anyone raise any objections. In visiting a
number of laboratories I find that in most instances the liter flasks
are like mine, and they certainly must guess at the number of
cubic centimeters they use,

Mg. REEDp:—The method I have used, is to take diamond ink
and make on the flask a mark at goo cc. It can be done very
readily. Of course it will not be exact, but it is sufficiently near
for the purpose.

MRg. SMALL:—Another way is to use an ordinary small gum-
med label for numbering the flasks and to have the top of the tag
at exactly the goo cc. mark. By coating the tag with shellac it i3
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uot rubbed off by washing, and it gives a perfectly definite 900
cc. mark.

MR. LovELAND:—Another thing; we say in the method for
tannins, “A quantity of hide-powder sufficient for the number of
analyses to be made shall be prepared in the following manner:
Digest with 25 times its weight of water til] thoroughly soaked:
add 3 per cent. of chrome alum in solution.” I know what that
means and every other leather chemist knows what that means,
but when a novice picks up this book of methods wil] he know
how to proceed?

Mr. SmaLL:—This is perhaps a fitting time to bring up a
matter that I had intended to present for your consideration.
There are certain extracts on the market which if detannized
according to a strict interpretation of the official method do not
give a non-tannin filtrate which is clear, or which can be made
clear by any permissible process of filtration. Moreover it fre-
quently is the case that the non-tannin filtrates from these ex-
tracts give a test with geiatine-salt solution. Now what is the
analyst going to do? Is it desirable to modify the procedure
somewhat and get a clear non-tannin filtrate which will give no
test with gelatine-salt, or is it desirable to adhere strictly to the
procedure called for in the official method and to pass the non-
tannin filtrate even though it may seem to give a test with gela-
tine-salt and is not perfectly clear? I have found that a clear
non-tannin filtrate can be obtained in all cases by allowing the
hide-powder to stand in contact with the analysis solution before
putting it in the shaker. There is nothing in the officia] method
which specifically forbids doing this. At the same time, the
normal interpretation of the directions would seem to be that so
soon as the hide powder is put into the analysis solution the mix-
ture shall at once be put in the shaker and shaken for ten minutes
and then immediately squeezed out through cloth. It is a fact
that if the hide powder and the analysis solution are allowed to
stand in contact before being shaken the resultant non-tannin
figure is lower than it is if the mixture is immediately put on
the shaker. A series of tests I carried through recently, show
that a half hour’s standing before shaking results in lowering
the non-tannin value in the case of an ordinary 25 per cent. extract
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from one-quarter to three-tenths of a per cent. Another half
Lour’s standing—that is, an hour al] told—again reduces the non-
tannin value by perhaps one-quarter to three-tenths of a per cent.
We all of us want a method which will enable us to secure con-
cordant results, results which will be in agreement in the different
laboratories. The question is, is it better to abide by a strict in-
terpretation of the method and immediately put the analysis solu-
tion with the hide powder in it on the shaker, or is it better to
allow them to stand in contact for a minimum time, say perhaps
a half hour, before putting the solution into the shaker, thereby
obtaining a clear non-tannin filtrate which gives no test with gela-
tine-salt ? _

MR. REED:—Would not the same end be accomplished if we
had a little more acid hide powder?

MR. SMaALL:—Possibly.

MR. Fausr:—I tried that and I found that to be the case. If
you increase the acidity of the hide powder up to the limit
which is allowed—I forget the figures—you get a lower non-
tannin.

Mr. LoveLanDp:—Could a man adhere to the official method
and still run his laboratory in a practical way? For instance,
if I have twelve extracts I weigh out the hide powder and start
down the line, draw off non-tannins in a 200 cc. pipette and
pipette until I have the twelve, then cork them up, give them a
little shake, put in a shaking machine which holds twelve bottles
and shake for ten minutes according to the official method.
According to Mr. Small's idea, which is undoubtedly right, the
man whose extract is on the table first is going to get the benefit
of more tannin than the man whose extract is number 12. How
are we going to get around that? We cannot pipette 200 cc.,
put in a shaking machine and shake ten minutes and go down
the line doing that in each case.

MgR. REED:—I use a flask for that purpose. Measure out 200
cc. in a flask. - You can get the flask so it will drain 200 cc. and
have enough for the entire analysis. I have all them measured
out and put all solutions upon the hide powder at the same
time.

! The method does not sbecify limits of aciaity.—EDlTOR.
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MRr. LovELAND:—You mean drain from a 200 cc. flask?

MRr. REED:—Yes.

MR. LoverLanp:—Will it drain as well as a pipette?

Mr. Reep:—For the purpose, yes. You can get the flask
so it will drain 200 cc. exactly.

MRr.VEITcH :—I do not see that exactly 200 cc. makes any

difference.
MR. REED:—A little variation does not make any difference.

ABSTRACTS.

An Electric Heater for Ether Extractions. Jour. Ind. and Eng. Chem.,
Dec., 1911, p. 929.—The apparatus described uses from 1 to 4 amperes
of current on a Ioo-volt circuit, giving a range of temperatures from
42° C. to 135° C. This range makes possible extraction with various
solvents. Good results have been obtained in use at the agricultural
experiment station, Univ. of Arizona, Tuscon. The apparatus may be
obtained from the Central Scientific Co.

Manufacture of Lace Leather. L¢ Journal Des Tanneurs et Megissiers,
through LeCuir, IV, 509. Light hides are used. The liming should
be done with about equal quantities of lime and red arsenic, the
hides being kept in motion for an hour at a time with intervals of
several hours. After unhairing and washing they are delimed by
working in a bath containing 2 pounds lactic acid and 8 pounds salt,
to 100 pounds white hide. They are then heated with a solution of
4 pounds alum and 5 pounds salt in 15 gallons of water to 100 pounds
hide. After 1 14 hours drumming they are horsed up for a day. After
splitting the hide is drummed from one-fourth to one-half an hour
in a salt solution, 8 pounds to 100 pounds hide in 15 gallons of
water. The chroming is done in the drum, adding one-fourth of the
amount of chrome necessary for tannage, to the salt water in the drum.
After half an hour’s drumming another fourth is added, and after an-
other half hour the remainder of the chrome, the drumming being con-
tinued for 5 hours, when tannage should be complete. They are then
horsed up for 2 days, then neutralized with borax solution at 45° C., and
then washed. They are then drummed with degras and soap solution,
to which dye may be added if requir_ed. The hides are now dried;
after which they are dipped in water at 150° F. preparatory to fat-
liquoring. The fat liquor for 10 hides is made by dissolving 1 pound of
soap in 3 gallons of water, adding 3 pounds degras, one quart of neats-
foot oil, cooled to 180° F. when a little acid potassium tartrate is
added. The skins are drummed for half an hour, then dried and oiled
with neatsfoot oil. L. B
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Legal Decision against “Fiber-Leather.” Haiite und Leder, Dec. 15,
1911. A discussion was rendered in Berlin, Nov. 30, 1011, against the
“Hanseatische Vulcan-Fiber Gesellschaft,” that their “fiber-leather” is
not leather, and is not patented, as advertised. The company was

enjoined from describing their product as leather, or naming it leather.
L. B.

Manufacture of Oils from Fish Refuse. M. Vicror CaMBoN in Les
Matieres Grasses, Nov. 25, 1911.—Methods have been much improved
of recent years. Proportions of oil vary greatly: turbot one-half per
cent.; herring and sardine from 15 to 20 per cent. In the case of sea
fish which are cured, the refuse is sometimes all used as fertilizer.
Sometimes it is boiled with water, the oil which floats being skimmed
off. In this process a part of the oil is lost, being emulsified in the
water, and a part of the nitrogen is also lost in the waste liquid. The
solid residue is used as fertilizer. A much better process is now used
in many of the fishery ports of Germany, Norway, etc. It is found
that by cooking and pressing from one-half to two-thirds of the oil
can be recovered. The residue can only be obtained by the use of
solvents. The dry residue, after recovery of the solvent, is pulver-
ized and sold as a food for hogs and poultry. If the oil is thoroughly
extracted, no bad flavor is given to the meat. From a ton of fish refuse,
formerly almost valueless, 500 pounds of meal are made, worth about
2.5 cents per pound; and 280 lbs. of oil, worth 5 cents a pound; the ex-

pense of heating the ton of refuse being about $4.
L.B.

Preparation of Mineral Lubricating Oils. Petroleum Review, through
Les Matieres Grasses. 'The portion of the crude petroleum which is to
be used for the manufacture of lubricants is first distilled with steam.
The lighter portions thus obtained are used for spindle oils and for
ice-machine lubrication. The part which remains after the removal
of these lighter parts is called “reduced oil.” Cylinder oils are made
from this by treatment with acid, or by filtration through wood charcoal.
The latter method gives lighter colored oils, but this advantage is gained
at the expense of viscosity and lubricating power. For the acid treatment,
the oil is placed in steel tanks, and after the addition of a small quantity
of sulphuric acid, stirred by bubbling air through it. The acid thickens
and blackens and absorbs many times its volume of oil. The dirty acid
is allowed to settle and is then drawn off. This treatment is repeated
until the oil attains the desired color. The oil is then intimately mixed
with a solution of caustic soda. This part of the process, since the fin-
ished oil must be neutral, is very delicate. If any acid remains, it will
blacken and any excess of alkali is almost impossible to wash out.

The oil is then washed with hot water, which at first comes off milky,
but is clear when the washing is complete. The oil has now a permanent
color, but it is cloudy. It is clarified by being for sometime kept warm
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in shallow tanks, air being bubbled through it. The loss in treatment
with acid is about 10 per cent. and the alkali and water remove 1 to
2 per cent more. Machine oils lose up to 30 per cent. in refining. Cali-
fornia oils are heavier than those of Pennsylvania, with a lower flash
point, and are very hard to wash. They are apt to contain traces of
alkaline soaps, which fact does not injure them for most lubrication pur-
poses, but makes them undesirable for cylinder oils.

Soja Bean Oil. Chem. Ztg., 1911, p. 839.—Specific gravity, 0.9205;
Freezes at —15° to —16°; melts at —7° to —8°; saponification value, 19;
iodine value, 132 to 135. The oil contains 0.2 per cent. phytosterine; 12 per
cent. saturated fatty acids chiefly palmitic and stearic; 8o per cent.
non-saturated fatty acids of which 50 per cent. is an acid isomeric with
linoleic, and 15 per cent. is made up of linoleic, oleic and insolinoleic
acids. ‘ L.B.

Use of Fleshing Machines for Heavy Hides. Iedertechnische Rund-
schau, Nov. 23, 1911.—The writer states that the revolving spiral
knife type of machine cuts the glue-stock into small pieces, whereby
much of its value is lost. The heavy pressure to which the hide is sub-
jected by the feed-rolls causes some loss of substance. The cost of a
fleshing machine for heavy hides is put at 6,500 marks (about
$1,150). Reckoning interest on cost, repairs, cost of power, labor of
operator and loss on glue-stock, the cost of fleshing by machine is put
at 0.214 mark per hide, against 0.25 mark for the same work done
by hand: (5.00 cents against 5.95 cents).

Chrome Tannage. Address by B KoHNSTEIN to the Bohemian Tanners’
Association, Prague. Gerber Courier, December 2, 1911. Chrome tanned
calf-skins yield 8 to ten per cent. less area than gambier tanned skins.
Sound, even, rather heavy hides from young steers or young cows
are specially suited for chrome tannage, (box-calf). For enamelled
chrome light cow-hides, the better grade of goat-skins and horse-
hides are suitable. Because in chrome tannage there is no filling in with
tanning materials or other load, the yield both in area and weight is
less than in vegetable tannage. Special care is necessary in the bates
and limes to avoid loss of hide substance. Unhairing is sometimes done
by means of sodium sulphide, without lime. In this case addition of
some carbon tetrachloride or benzine aids in the removal of fat. The
pickling may be called a sort of fore-tannage. Hydrochloric, sulphuric or
butyric acid may be used. Two parts of butyric acid to ten parts of
salt or 1 part sulphuric acid to ten of salt may be used. One to two
per cent. of alum is often added. Other tanners use alum and salt,
and still others omit the pickling entirely. If the pickle does not reach
the inner part of the hide, the grain of the leather may be drawn or
wrinkled. If the hides are to be split, this is done after pickling. In
the one-bath process of chroming, the liquor is acid at the start, and the
basicity is increased as the tanning progresses. Leather made by the
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two-bath process is softer and more elastic and has a lighter color, on
account of the sulphur contained. Two-bath chrome heavily loaded
with moellon is used for anti-skid covers for automobile tires. Dr.
Kohnstein gives an unfavorable opinion of straight chrome sole except
for athletic shoes and the like. He says that in Bohemia chrome belting
is being made for dynamos and other uses with marked success. Vari-
ous reasons are given for preferring vegetable upper leathers to those
tanned with chrome, the last being that if the wearer should be shot
through a chrome shoe, the wound would heal slowly!
L. B.
Annual Report of the Operations of the Research Institute for the
Leather Industry. (Vienna.) Pror. B. KoHNSTEIN. Gerber Courier, 53,
No. 53. The average tannin content of fir bark examined was 13.02
per cent., highest 1600 per cent. and least 9.42 per cent. Oak bark
samples (chiefly Hungarian) averaged 104 per cent. Many samples of
mimosa, from Natal and Australia showed an average of 3292 per
cent., the lowest being 26.9 per cent. The average of mangrove samples
examined was 42.73 per cent., and mallet-bark 41.16 per cent.; Sicilian
sumach, 27.53 per cent.; Tyrolese sumach, 18.53 per cent.; knoppern,
34.40 per cent.; valonia, 27.8 per cent.; trillo, 40.00 per cent.; divi-divi,
40.7 per cent.; hulled myrobalans, 46-47 per cent.; whole myrobalans,
27 to 36 per cent.; quebracho wood, 21.09 per cent. Quebracho ex-
tracts, solid, averaged water 20.98, tannin 66.34, reds 8.78, non-tans 3.00
per cent.,, ash, 0.35 to 0.60 per cent. A pulverized quebracho showed
74 per cent. tannin. Liquid quebracho extracts, guaranteed pure, showed
an average of 63.12 water, 3007 tannin, 0.89 reds, 5.92 non-tans, 0.79
per cent. ash. Chestnut extract, water 54.38, tannin, 34.10, reds 1.20
non-tans 10.32, and ash 1.94 per cent. ‘The filter-bell method was not used
except in cases where the sender of the sample expressly ordered it.

L. B.
Analysis of Fats. Dgr. Pror. BaLpracco. Report to Turin Congress.
The Leather Manufacturer, Dec., 1911.
1. Degras.

In the Seventh International Congress of Chemists of the Leather In-
dustry, which was held at Turin in 1904, a committee was appointed,
composed of Professors Jean, Meunier, Paessler, Schorlemmer and the
writer of this report, to elaborate a uniform method for the analysis
of degras. This committee formulated its conclusions and presented the
propositions to the Eighth Congress, which met at Frankfort in the
month of September, 1906. These propositions were published in the
Collegium of 1906, p. 304, and their prescriptions for analytical examina-
tion of degras are now in force, and no drawbacks in connection with
them have been experienced. I am thinking, however, of proposing
that the method of analysis just mentioned be accepted by our Congress
as the official method of analyzing degras.
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2. The Yolks of Eggs.

I propose for the yolks of eggs that the commercial analysis be adopted
that was also worked out by the committee, which reported regarding
degras, and which official method was published in the Collegium of
1906, p. 242.

3. Tallow. .

Regarding the analysis of tallows, the analytical determinations which
would indicate their value in their use in currying, are the amount of tal-
low, the percentage of humidity, and the percentage of foreign mat-
ter in the tallow.

It would be well, however, to fix by an official method of analysis, the
qualities that should be possessed by tallow to be considered commer-
cially suitable for use in currying.

In fact, to-day, when the industry of oleomargarine has become so
extensive, we find in commerce large quantities of tallow that is very
rich in stearic acid and on the other hand very poor in oleic acid. This
want of oleic acid in the tallow is in my opinion the cause of ill
success in stuffing leathers. It is necessary, therefore, to fix in a precise
manner the limits of the proportions of the components, stearic and oleic
acids, in tallows intended for use in currying.

4. For Oils in General.

I consider that it would also be very interesting for tanners to es-
tablish methods of analysis based on fixed data; thus, among fish oils,
for example, we have in commerce, oils designated as crude oils and
pressed oils. These oils have in practice the disadvantage of repelling
resinous materials. We have besides, cooked oils, or what are so called,
which are preferable for use in currying, because, while possessing an
appreciably high acidity, they do not offer the drawback of repelling
resinous matter that the raw oils do.

5. Neatsfoot Oils.

For these which are employed in stuffing hides and skins tanned with
chrome, it would be necessary tc fix exactly in what cases the determin-
ation of point of congealation should be required, seeing that this point
appears to be important in oils intended .for dressing the grain of leather.

Acidity in neatsfoot oils has to be considered in relation to the use to
which the oil is to be put, because it has been shown that a neatsfoot
oil having a higher proportion of acidity (maximum acidity 7) gives
more complete and constant emulsions, while oils for dressing the grain
should have a very low acidity (maximum acidity 3) in order not to
attack the color nor to produce in time a dull looking grain.

It would be necessary, therefore, to unify the methods of analyzing
neatsfoot oils and to lay down the analytical data that these oils should
possess in relation to their respective employment in chrome tannage.

Manufacture of Sole Leather. Gerber Courier, 53, No. 50.—The
German ox-hide which weighs about 100 pounds, is the best stock for
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sole. After the hides are soaked, they are hung over a framework,
pounded, allowed to drip, and then hung in the sweatpits. There are a
number of different sweating systems among which is the old system
of simply folding the hides together, laying them in a heap under cover,’
and permitting them to lie until the hair loosens. This method is dan-
gerous since the heat developed is liable to damage the hides. The steam
sweating method is the best as it is done in an air-tight room, on the
floor of which is placed a steam-coil covered by a board, both being
perforated to permit the steam to flow out into the room; a thermometer
on the door allows the temperature to be read from the outside. By
regulating the steam, temperature is held at about 75° to 85° F.,, the
hides are hung over hangers with the grain side out and allowed to
hang thus for about a day, then examined, and if the hair pulls out
easily, removed from the hangers. Over-sweating must be avoided as it
weakens the grain by putrefaction. The bad spots are now rubbed with
fine sand or lime and the hide dehaired at once. The dehaired hide is
then rinsed clean and thrown into fresh water for about six hours, where
the hide, reduced by the sweating, swells again. After fleshing the hides
are reeled into lukewarm water and then grained. The white weight
is now taken after which the hides go to the handlers. A series of about
six handlers is needed all of which are filled with acid liquors and
strengthened by means of tanbark or extract. With frequent handling
the hides are left in the first liquor one day with a strength of 5° Bk.;
in the second, two days, about 5.5° Bk.; in the third, three days at 6° Bk.;
in the fourth four days, 6.5° Bk.; in the fifth four days, 7° Bk.; and in
the sixth four days, 7.5° Bk. The acid liquors plump the hides and
where acid is lacking through unfavorable water conditions it may
be supplied by adding lactic or acetic acid. Care must be taken not to
allow the swelled hide to “fall” through too weak a liquor since hides
thus deteriorated do not swell again and the results is a “tinny” leather.

From the sixth handler the hides go to the layers which consist of a
series of vats filled with sour liquor. These vats are supplied with
wooden frames on which the hides are spread and strewn with tanning
material ; usually in the first layer this dusting material is half pine and
half oak bark, coarsely ground. Many tanners sift the bark in order
to separate out the dust which clogs the pores of the hide. When the
vats are filled, liquor is pumped in to cover the hides and after four
weeks in the first layer, the hides are lifted. For dusting material the
proportion needed here is about 10 pounds to 100 pounds white weight
of hide; to guard against dust it is recommended to mix the bark with
spent tan. The hides remain in the first layer about two months using
one-half oak and one-half pine bark for dusting material; second layer
about three months, dusting with two-thirds oak and one-third pine bark;
and in the third layer, for three months using pure oak bark. In the
third layer, it is recommended to strew the grain side with valonia dust
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to produce a beautiful white grain. In the old process temperature and
strength were not considered in the liquor which was used for the layers
but it should be warmed to 75° to 85° F. and never permitted to go
below 75° F.

The strength of the liquor can be very diverse according to the form
in which the tanning material is added. Many tanners prefer a strong
dusting material to a strong liquor and like to use a weak liquor while
others prefer just the opposite. The latter method seems the better
since in solutions the tanning material is dissolved and the hides more
quickly absorb the tannin in this condition. Attention should be given
to the moving of the hides in the vats since the finished product often
comes to the rolling table with little hollows in the grain caused by the
pressure of the bark. To accelerate the tanning it is recommended to
frequently pump out the liquor, strengthen it with tanning material,
warm it, and then return again to the vat. By this means a good product
results and the time of tanning is shortened about two months.

In finishing, the hides are beaten on the flesh side with sticks, care
being taken to avoid striking or rubbing the grain as this is likely to
mar it. The hides are then hung up to dry, best over a well-aired dry
floor and in bad weather in a dry room with moderate warmth and air
currents, When dried to the proper condition, they are laid grain
on grain smoothly in a heap, covered and weighed down with weights
for about 24 hours. Both the grain and flesh sides are then brushed
thoroughly to remove any particles of bark, etc, adhering and rolled.
With careful rolling and correct drying a beautiful smooth and white
grain is produced. The hides are then hung up again, dried thoroughly,
and rolled once more. L. A.C

Frozen Leather. Gerber Courier, 53, No. 47.—During the winter
leather, in drying, is apt to become frozen especially where no well
equipped drying loft is provided. Such leather becomes weak and limp
if thawed out too rapidly. In freezing the water in the hides which
have been hung up to dry, is forced out by the freezing ‘and stretches
apart the hide-fiber. The wetter the hides therefore the more demoral-
ized they will be by the frost.

The author calls attention to the incorrect treatment of rushing the
frozen leather into a warm room and advises that the best method is to
allow the hides to hang as they were and to tightly close all openings
to the outside air. If this is impossible it is then best to place the leather
in a heap in a room where the temperature will not fall below the
freezing point and cover it with a cloth. In case the leather rolls up,
it should be moistened before the roll becomes greater than is customary;
it will thus become firmer throughout.

Some upper leather and especially sheepskins for lining purposes are
aided by freezing since the leather becomes white and plump and also
is of a bright color, though the durability is somewhat lessened.
) L. A.C.
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Leather Fats and Oils. G. ScHNEEMANN from Chemisch-Technische
Fabrikant through Ledertechn. Rundschau, 1911, 330-3.—English products
bring a higher price in the foreign markets than German wares, largely
because of more attention being given to attractive package; this is an
important element and must be reckoned for in manufacture. The
technology is simple. Steam jacketed kettles, one for yellow and one for
black fats are best for melting, with mechanical agitators when over
120 kg. capacity. Careful laboratory examination of raw material is to
be recommended. Leather fats (as distinguished from oils) are of
salve consistence and best suited for leather in constant use making it
appear well and rendering dust-proof. Some 15 recipes are given of
these fats, containing paraffin or ceresin together with various plant,
animal and mineral oils. These are melted at not over 8° C. and poured
out at 50-60°. For the bright yellow vaseline fats, the mineral oil em-
ployed is de-bloomed with 1-115 per cent. nitronaphthalene. A pure
black with minimum nigrosin is obtained by adding sufficient yellow or
brown aniline dye to compensate the blue present. For fat soluble nigro-
sin, 2 parts nigrosin are stirred at 60-70° into 10 parts of olein or stearin
according as liquid or solid black is desired. Double space in the kettle
is required for frothing. An artificial degras may be made by heating
seal oil on the steam bath to 150° C. and leading a current of air
through until a sample on cooling is syrup. After cooling to 60-70°,
10-15 per cent. warm water containing 0.I per cent. soda is stirred into
uniform emulsion.

Leather oils are more penetrating than fats and are used for old stock
or leather that is occasionally used. Nine recipes employing principally
marine oils, vaseline oil, spirit and birch tar oil, are given. The ingredi-
ents are heated together at not over 60° C.

W. J. K.

The Composition of the Refuse Solid Scum from Puering ‘Lamb Pelts.
G. EBerLe aND L. Krary, Collegium, 1911, 445-9.—The material investi-
gated was the solid refuse remaining on the knife after scraping the
pelts from the dung bate. Several kilos of this substance from a glove
leather factory were examined. The analysis gave

Water oo e 29.7
Fat (ether soluble) .........ccciviiiiiiiiinnninn.. 42.0
Fatty acid (fixed by lime) ............covvvivininnnn. 6.6
Ash 3.5
Water soluble albumen ...................cciuinn. 3.8
Hair and insol. albumen .................ccovievn... 14.4

100.0

The ash was largely lime, 2.00 per cent. CaO. The fat extracted by
ether varied from 42.54 per cent., according to moisture of sample and
was yellowish, of salvy consistence; its constants were: iodine number
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31.6, acid number 9.3, Hehner number 91.9. Cholesterin could be identi-
fied in its saponification product. Lime salts of unsaturated acids are
somewhat soluble in ether, and the extracted fat was found to contain
0.442 per cent. CaO.

The residue from the ether extractions, after treatment with HCl gave
additional fat of 6.6 per cent. on ether extraction. This fat acid had
an acid number of 74.3. The soluble albumen was determined by ex-
tracting the dried scum (after removing the fat by ether) with luke warm
water. The evaporated residue gave a nitrogen content agreeing with
albumen. The scum therefore consists largely of a fat resembling wool
fat with similar constants. A sample of the fat was sent to Dr. Fahrion
for examination who reported:

Per cent. Iodine No.
Unsaponifiable (alcohols) .............. 47.6 27.3
Fatty acids (sol. in petrol. ether)...... 39.3 30.2
Oxy-acids (sol. in ether) .............. 13.5 13.4
He concluded the sample to be either wool fat or a closely allied
substance. ' W. J. K

The Valuation of Cold Soluble Quebracho Extract. W. AppELIUS.
Ledertechn. Rundschau, 1911, 377-80.

To correctly value an extract, besides the usual returns of the official
methods of analysis, the solubility and weight giving power should also
be regarded. In this research, the author compares results given by two
clarified, cold soluble extracts (1) sulphited, (2) clarified without sulphite,
by Dr. Redlich’s patent.

The original extracts analyzed:

Direct Computed Computed Direct

non-sul.  sulphited non-sul. sulphited
Tanning substance ...... 36.1 317 42.7 37.1
Soluble non-tans ........ 6.6 10.8 7.7 126
Insoluble ................ 0.0 0.2 0.0 0.2
Water .......ccoovnnnnn. 57.3 57.3 50.1 50.1

Analysis is always made of iiquors of 0.2 to 04° Be, while in practice
the more concentrated liquors employed may give sediments. Solubility
determinations of the above extracts according to Paessler (abstract this
JourNaL, 1908 [3] 358) showed as utilization ratios 100 and 94-97 per
cent. for the non-sulphited and sulphited extracts respectively. To com-
pare the weight-giving power, hide powder was shaken with 6 per cent.
liquors, washed, dried and weighed; the filtrate was also examined.

Per cent ext. absorbed

Per cent. gain — S
————— — hide = 100 extract = 100
non-sul. sulphited non-sul. sulphited non-sul. sulphited
Unchromed hide.. 56.2 28.2 82.3 44.0 48.3 22.9

Chromed hide .... 65.3 34.4 69.8 44.6 40.9 23.2
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These results are in favor of the non-sulphited extract. Another
series of experiments was made in the laboratory tannage of 75 gm.
portions of pelt. A croupon slightly fore-tanned with pine was halved
and corresponding strips from each half used for the sulphited and non-
sulphited extracts. The extent of tannage was ascertained by nitrogen
determination.

Found in leather of 18 per cent. water:

From non-n‘llphited ext, From sulphited ext.
" hide tannin " hide tannin
subst. absorbed subst. abeorbed
After 3 days...... 489 31.9 59.6 20.0
6 days...... 438 370 57.9 21.7
10 days...... 43.3 37.5 52.3 27.3
13 days...... 44-4 364 55.1 24.5
17 days...... 43.3 37.5 53.4 26.2

These results confirm what was observed, namely that the non-sulphited
extract gave a denser deposit on the fiber, resembling an untreated direct
extract. A hot water test according to Fahrion (abstract this JoURNAL,
1909 [4] 60) gave water resistances of 72.3 (non-sulphited) and 422
per cent. (sulphited) for the above leathers. The colors yielded by each
extract were the same, a light leather brown.

W.J. K

The Composition of Tammin. W. STEINKOPF AND J. SARGARIAN. Ber.
deutsch. chem. Ges., 1911, [44] 2904.

Iljin (Ber. d. chem. Ges., 1909 [42] 1731) purified commercial tannin
and found higher carbon percentage than commonly assumed. He
found C 54.13 per cent, H 3.22 while digallic acid requires C s52.13,
H 341. The authors have repeated Iljin’s work but cannot confirm his
remarkable results. Tannin acid from Kahlbaum, Schuchardt, Schering,
Merck and de Haén, re-purified according to Iljin gave by combustion
52.87—52.53 per cent. C, 3.92—3.56 per cent. H.

W.J.K

The Composition of Tannin. I, F. ILyiN. Ber. deutsch. chem. Ges., 1911,
[44] 3318. Tannin purified by the author’s process (ref. above) is
extremely hygroscopic and sufficient moisture may easily be retained to
lower the carbon content to the values quoted by Steinkopf and Sar-
garian above. Special precautions were taken in the author’s analyses to
exclude moisture. W.J. K

PATENTS.

Preparation of Hides for Tannage. French Patent No. 432,387 PauL
EuceNe CHAMBARD, France. The hide is treated with an acid solution
containing nitrites, thus liberating oxides of nitrogen, and then with
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a solution of a sulphite, bi-sulphite or hyposulphite, by which means SO,
is liberated on the hide fiber. The process it is claimed produces a very
satisfactory plumping. .

Evaporating Apparatus. U. S. Patent 1,012,523. CHARLES CORNE, New
Orleans.

CORRECTIONS.

In the December issue, Report on Leather Analysis, p. 566,
line 14 should read: “Place the two residues of A together, and
the two,” etc. Line 13 from bottom, 60° C. should be 50° C. P.
568, erase “other extract” from table heading. P. 579, line 6,
change “at least six” to “from 8 to 10.”
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DIED,
John O. Pierson, an Associate Member, of Buffalo, N. Y., Jan. 30, 1912,

BOUND VOLUMES OF THE JOURNAL.

Copies of Volume VI of the JournaL, for 1911, f)ound in
cloth or half morocco, are now ready. Volumes I, II, III, IV
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and V in uniform binding may also be obtained. Price $6 per
volume delivered. Bound volumes will be exchanged for com-
plete sets of unbound numbers at the rate of $1.20 per volume
delivered. Missing numbers will be supplied at 25 cents each.
Unbound volumes for exchange should be well packed and sent
to the Manager at Ridgway Pa., expressage being prepaid at the
“printed matter” rate.

NOTICE.

The following periodicals are secured for the JOURNAL either
by exchange or purchase. We desire to have all periodicals at
our disposal which contain matter suitable to be reprinted or
abstracted, and therefore ask members (especially foreign mem-
bers) to advise us of any additions to this list which may seem
advisable.

DOMESTIC.

Shoe and Leather Reporter, Boston.

Hide and Leather, Chicago.

Leather Manufacturer, Boston.

Shoe and Leather Weekly, Chicago.

Chemical Engineer, Chicago.

Journal of Industrial and Engineering Chemistry.
Journal of the American Chemical Society,
Chemical Abstracts.

FOREIGN.

Journal of the Society of Chemical Industry.

The Leather Trades Review, London.

The Leather World, London.

Journal of the Royal Society of Arts.

Der Gerber, Vienna.

Gerber Courier, Vienna.

Der Ledermarkt und Collegium, Frankfurt a. M.

Die Lederindustrie und Ledertechnische Rundschau, Berlin
Zeitschrift fiir Angewandte Chemie, Leipzig.

Zeitschrift fiir Chemie und Industrie der Kolloide, Dresden.
Le Cuir, Paris.

La Halle aux Cuirs, Paris.

Le Marché des Cuirs, Paris.

Les Matieres Grasses, Paris.

La Conceria e la Calzoleria Meccanica, Turin.
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THE CHARACTERISTICS AND COMMERCIAL
ADAPTABILITY OF HIDES.'

By John H. Yocum,.

While it is not advisable to write for technical societies articles
which are based on commercial conditions, yet because of the
fact that so far in the literature of the tanning trade no data are
on record bearing on the character and condition of hides, I
have felt it worth while to bring before this organization and
have recorded for reference the varying conditions and char-
acter of the raw material of the tanning industry, particularly
in view of the fact that the hide represents from 60 to 70 per
cent. of the value of the resulting leather.

In using the term hide, I refer to those pelts which are usually
worked into heavy leathers, as the trade distinguishes lighter
pelts by the term skins or kips. Hides come to the tanner in
two general conditions, dry, and green salted; there is an inter-
mediate condition generally known as dry salted, but as there
are relatively few hides on the market in this condition and as
they are worked in the same manner as are the green salted
hides, they will be included under green salted hides.

Dry hides are the hides that are taken off, as a rule, on the
ranch or at some distance from easy transportation points, and
when taken off the animal are usually hung flesh out and per-
mitted to dry in the sun until the 70 or 75 per cent. of moisture
normally in the hide when taken off is reduced to 8 or 10 per
cent., and the pelt itself changed into a hard and impervious
horny substance. During the drying operation, if conditions are
not suitable for rapid drying, bacterial action occurs, which lique-
fies the fiber of the hide. This, when it reaches the tanner or
selector, is known as a sun burn, and during the soaking opera-
tion these so-called sunburned spots usually drop out. Some-
times the selector can determine from_the appearance of the dried
hide the extent of the sun burn, and other times the extent of
the sun burn is only determined by the tanner during the soaking
and stocking of the hides. Such hides come out and go into

! Read at the A. L. C. A. Convention, Washington, D. C., Dec., 1911.
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leather of the selection known as scabs and rejects, or go to
pieces in working.

In trade parlance we have River Plate hides, or straight hides,
and common hides. These two names refer to practically all
the dry hides coming from South and Central America. The
straight hides are hides shipped from Argentine and Uruguay
known as Buenos Ayres and Montevideos, taking their name
from the point of shipment; these hides are range cattle raised
under similar climatic conditions to the Texas hide in the United
States, but are not branded so heavily as are the range hides of
the United States, the prevalent brand being the result of wire
branding which does not occasion the formation of as much scar
tissue as does the stamp brand of the States. These hides are re-
garded as the best of dry hides, and are largely worked into non-
acid and the better grades of acid hemlock.

Common hides take their names from the different ports from
which they are shipped or the neighborhood in which they are
taken off, such as Puerto Cabellos, Maracaibos, Caracas, Costa
Ricas, Central Americas and Orinocos, and have varying char-
acteristics as to plumpness, quality of grain and ability to make
gain of leather. They are worked into acid hemlock in its
cheaper grades, and the cheaper grades of non-acid hemlock.

Other dry hides come into the market such as Chinas, dry
and arsenic cured Buffalos from India, dry Californias, fallen
Texas, etc., each having a different value depending upon the
character of the skin of the cattle as determined by the climatic
conditions of the country from which they come. This, for
instance, can best be explained by the selection known as Moun-
tain Bogotas as against Orinocos; the Mountain Bogota cattle,
being raised at high altitudes and in a comparatively cold climate,
are much plumper than are the Orinocos which are raised in
about the same latitude but at low elevations.

Practically all the dry hides coming into this market are pre-
pared for tanning by the sweating process, whereas practically
all the salted hides are prepared for tanning by liming. The
dry hides, as a rule, go into acid and non-acid hemlock sole
leather, the salted hides going into union and oak sole, harness
and upper leather, although some are worked into slaughter hem-
lock sole.
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To the tanner it is essential that the hides worked by a given
method of procedure in the tannery should be similar in weight
and character, and it is therefore necessary for him to know,
in the purchase of hides so as to turn out a given character of
leather, the characteristics. of the hides from different localities.
Therefore, a tanner making acid hemlock from Indian Buffalo
hides will pursue a different method in the treatment of the hides
in the tannery from that which he would use in tanning acid
hemlock from hides obtained in Venezuela or in Central America;
he would also have to pursue a different method of treatment
for hides from Buenos Ayres or Montevideo. Buenos Ayres
and Montevideos are sufficiently like Texas to be worked together ;
Central Americas and Venezuelas can generally be worked
together; Chinas are so various in character as to make it a
matter of judgment what other hides can be worked with them
successfully. .

Dry pelts coming into this country and weighing over 12
pounds in the dried condition are known as hides. Pelts weigh-
ing in the dried condition between 12 and 5 pounds are known as
kips; under 5 pounds in the dried condition are known as calf
skins. Selections are made for hides and kips, hides tainted on
both “sides, badly worm-cut on both sides, sore shoulder or pox
on both sides, sun burns and damage in shipment, no selection
being ordinarily made for grubs, ticks or cuts. Practically all
these hides are branded.

SALTED HIDES.

The salted hides that are imported from South America come
under three selective names: Frigorificos, Saladeros and Mata-
deros. The Frigorificos, as the name indicates, are the hides
taken off cattle, the meat of which is shipped out of Argentine
as frozen meat. The Saladeros are the hides taken from the
smaller packing establishments throughout Argentine and Uru-
guay. The Mataderos are the hides taken from the village butcher
shops and the larger ranches, which are brought into the market
in the salted condition. Few Mataderos come to this country
because of their poor take-off; the Saladeros take-off is about
equal to our country take-off, a little better if anything, while
the Frigorifico is equivalent to our large packers’ take-off. These
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hides are almost all wire branded, and in that respect do not
compare with the native selection in the United States. Prac-
tically all of the Argentine and Uruguay hides are staggy, that is,
thick in the belly and neck, and comparatively thin along the
backbone.

Other green salted hides imported into this country are of two
types: such cow hides from the north of Europe suitable for
buff and lace leather, and such heavy steer hides from the north
of Italy, from Switzerland and France, as are suitable on account
of their spread for carriage and furniture leather, and on account
of their plumpness for heavy sole, belting and harness leather.
No European hides coming to this country are branded, but many
have prod marks which are more harmful to the grain than the
wire scratches on our natives. The season for grubs varies on
the Continent, and is not uniform for North Italian spready
hides as against Swedish cow hides, but as a rule, is much later
in the year than the grubbing season in the United States. In
purchasing such hides, the rule is to make a grub selection at all
times by the agent or factor taking up the hides. No general
rule as to dating of grub allowances is made on foreign hides as
is the case in the United States.

Another type of hide coming into the United States is known
as the Anglo-American, which is the hide taken from American
cattle shipped to England, the hides being returned here. These
are of the same character as American hides, their seasonable
take-off being from 30 to 40 days behind that of this country.
However, these hides are short shanked, and for this reason
command a slightly better price. These Anglo-Americans are
subject to the same brand and grub selections as are our Ameri-
can packer hides. Some of the dry hides from the United States
are sold under the term of short shanked, which means that the
hide is not taken off from the knee down. In England these
trotters are prepared in much the same way that pig’s trotters
are in this country, and are then dried and sold. For this reason,
the Anglo-American hide is from 3 to 5 pounds less in weight
as against a like hide here, because of the knee trim.

The green salted hides sold in this country are generally known
commercially from their source as packer hides, small packer
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hides and country hides. The distinction between many of the
small packers in the character of the hide that they produce and
that of the “big six” is simply a matter of quantity. Many of
these small packers kill the same character of cattle and exercise
the same care in the take-off as do the “big six,” but because of
the quantity killed by the larger packers they are able to give a
better selection as to weights, conditions, brands and grubs than
is possible for the small packer to do. There are, however, some
of the small packers who take off poorly, and therefore these
hides must be thrown into the country hide selection. The coun-
try hides are tne hides taken off by small local butchers, the
hides being salted without regard to selection, and subsequently
sold to a dealer, who, after collecting from a number of the
country hide butchers, makes a general selection for grubs, brands,
steers, cows, bulls and weights. Among most of the small
packers, however, a realization of the value of selection exists,
and natives and brands, cows and bulls are packed separately,
so that the tanner may purchase from them hides of a good
selection suitable for a tanner’s needs.

The mode of packing or curing of hides in the United States
among the larger packers as well as the smaller packers, after
removing and washing down the hides, is to stage the hide and
permit the excess of water from the washing down to drain off.
This washing down of the hide assists in the removal of the
blood and manure and in a way prevents salt stains. It is impor-
tant in this connection that the packer, to prevent salt stains,
should use salt which has been crystallized, as it has been found
that mine salt not only contains iron which will cause discolora-
tion in the leather, but in the process of mining, the dynamite
used for dislodging must be exploded by caps and small wires
made of copper, which, if left in the mine salt, will cause dis-
coloration of the hides, and, for certain purposes, make the hides
less valuable. Packer hides after draining, are selected and
placed in packs in which the moisture remaining in the hide fur-
nishes sufficient water for the dissolving of the salt placed
thereon, so that the salt will form a pickle and partially taw the
hide. Ordinarily from 600 to 1,000 hides are placed in the pack,
dependent upon the weight of the hide; the time from which
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the last hide is placed thereon until the cure is effected ranges
from 30 days upwards. No packer’s bed of hides should be
taken up, if proper weights are desired, until at least 30 days
have elapsed from the time the last hide went into pack.

The selections of packer hides, as adopted by the packers, are
as follows:

Spready Steers, 6 feet 6 inches and over on stuck throats;
6 feet 8 inches and over on cut throats, measured immediately
behind the brisket ; suitable for patent, enamel, carriage and fur-
niture leather; selection for grubs; usually sold as of June 1st
to January 1st.

Free of Brands or Native Steers—Heavy steers, 60 pounds
and up; spready selection taken out between June 1st and January
Ist, remaining in January ist to June 1st; grub selection, January
i1st to June 1st. This carries the hides from 50 to 60 pounds
at 1 cent less. No. 2’s of each at 1 cent less. Cut throat hides
ordinarily sell for }4 cent less than stuck throat hides. Hides of
the native selection on steers below 50 pounds will ordinarily
go into native cow hides, as the extremes (under 50 pounds)
would sell for 2 cents a pound less than heavy natives, and the
packer ordinarily puts these among the cows.

Free of Brands or Native Cows.—The packer makes a selec-
tion of 25 to 45 pounds on these, which are called extremes, 45
to 55 pounds which are called buff hides, and 55 pounds and up
which are called heavy cows. The extremes are used in the shoe
leather and lace leather trade; the buffs almost exclusively in
the shoe upper leather trade, either in chrome grains or patent
grains, whereas the heavy native cows are used in the belting
leather trade and in the furniture and carriage leather trade. A
native hide in the United States is free of brands, or is reported
free of brands by the agent taking up the hide. All hides of the
packers should properly be taken up by an agent representing the
tanner. It follows that there are a few branded hides found
among the natives by the tanner, but this results from the fact
that by examining the hide on the flesh side only it is impossible
to determine a wire brand or a brand that has not penetrated
the hide to such an extent as to show on the flesh.

Texas hides are sold under the terms of heavy, light and extra
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light. They are all branded, and no selection is made other than
for weights and the allowance for grubs. They go entirely into
the sole leather trade.

Butt branded steers are steer hides which have been branded
on the hip or butt. Ordinarily these show but one brand. They
are sold 60 pounds and over; 50 to 60 pounds at 1 cent less, No.
2’s of each 1 cent less. These go exclusively into the sole leather
trade. The extra light, under 50 pounds, are usually thrown in
among the branded cows,

Colorados are steer hides which are side branded. No dis-
tinction is made if the hide happens to have a butt brand and a
side brand, or two side brands, and as a result, clear sides from
Colorado hides do not obtain in the same proportion as they do
from butt brands, and the brands are usually of a very much
larger area and the scar tissue much thicker. It is the habit
among some packers to select the Colorados which are plump
and sell them as Texas, but the Colorado hide is not from the
same animal that the Texas hide comes from; the range Texas
cattle are smaller, and have thicker and plumper hides, and are
able to produce sole leather of a character which Colorados will
not make. All these hides go into sole leather,

Packer branded cows sell 25 pounds and up flat, except for
grubs. '

Country native bulls are selected in such a manner that the
- 25 to 45 pound bulls are thrown in with the cows. The 45 to
60 pound bulls are thrown in with the cow selection of buff
hides. The 60 pound and vp native bull hides are sold as such.
Packer native bulls are sold all weights, generally flat; some
packers allow a selection for holes.

Packer branded bulls are sold as such, flat, from 25 pounds up,
and usually go into sole leather.

The tare allowance on packer hides in Chicago and western
points is determined by what is known as the sweep tare, that is
to say, the agent acting for the tanner taking up the hides picks
out 10 hides which are weighed. The salt is then thoroughly
removed by sweeping from both flesh and hair side of these
hides, they are then reweighed, and the difference determines
the tare allowance for that pack. However, if the seller-man
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acting for the packer, or the broker acting for the tanner, are dis-
satisfied with this result, 10 additional hides are taken and treated
in the same manner, the average loss on the 20 being used as the
tare allowance. In New York and other eastern points, the tare
allowance is a matter to be determined at the time of the making -
of the contract, as for instance, July natives may be allowed
1Y5 pounds tare, whereas February-March hides of the same kind
would be allowed 2 or 2% pounds because of the longer hair
and its ability to absorb the finer particles of salt.

The grubbing conditions established by the packers are as
follows:

Native steers are permitted to be grubbed and a grub allow-
ance made between January 1st and June 1st of each year, which
is done by sample.

For native cows, the grub allowance is from January 1st to
June 1st.

Bulls, both branded and native, are not selected for grubs.

Texas steers, grub allowance, November 1st to June 1st.

Branded cows, grub allowance, November 1st to June Ist.

Colorados, grub allowance, December 1st to June 1st.

Butt brands, grub allowance, January 1st to June 1st.

These tare allowances and grub allowances have been forced
upon the leather trade by the packers. In reference to this state-
ment, it is well to call your attention to the fact that the latter
part of December native hides will always run grubby, and the
early part of June native hides will always run grubby. The
weakness of establishing an absolute breaking point when allow-
ance for grubs is made is that on the last day of December no
grub allowance is made, whereas on the first day of January it
is made. Oftentimes it happens that late Decembers and early
Januarys will run 25 per cent. grubs, and thus at the breaking
point the first of January, a difference in the price per pound on
selections or %4 cent per pound on the whole purchase of hides
is sometimes made, depending upon the condition of the market.
This explains why late Decembers as a rule do not sell at as
high a price as early Januarys, and also why late Mays are
usually valued higher than are early Junes.

On account of the fact that the grub allowances and tare
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allowances are such important items to the tanner, it is always
advisable to have these allowances determined at the time the
hides are taken up. Not only is this advisable because of the
above mentioned facts, but it is always advisable because of the
fact that packs will come up which contain more moisture, espe-
cially in February and March, than is proper, causing the hides
to lose an excessive amount of weight from the time of take-up
to the time of delivery. The broker when taking up hides should
refuse to take up a pack when he finds the conditions such as
are not justified, and should demand that before acceptance the
hides coming out of pack shall be staged. Packer hides should
not be permitted to be taken up and to lie for any considerable
time if it is desired to make even colors in the finished leather,
for the reason that salt stains will invariably occur from this
procedure.

Another point in connection with the taking up of hides is that
the tare allowance should be determined before the hides are
selected for lights and heavies. If this tare allowance is not
determined first, then the breaking point of the scales, as the
hides come out of pack, is necessarily not established. The New
York practice is much better in this respect than is the western
practice, because in the New York practice the tare allowance is
established in the contract, whereas in the western practice, it is
necessary to take a number of hides, 10 or 20, out of pack as
near an average as possible, before the tare allowance can be
determined.” Suppose the tare allowance is estimated, allowing
1 pound per hide, the scales will then be broken at 51 pounds
for lights and 61 pounds for heavies. If it then happens that
the allowance is established by sweeping at 2 pounds per hide,
or 52 pounds and 62 pounds, then there is a considerable pro-
portion of the hides bought by the tanner which are really of
the lighter weight, paid for by him as being of the heavier weight
at 1 cent a pound difference because the breaking weights had
to be determined after some of the pack had been selected. This
is an important item to the tanner, and one which necessitates
careful consideration and investigation, and one in which the
variation of a pound, whether 61 or 62, may make !/, of a cent
a pound difference in the net price of the hides.
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Country Hides—The selections under country steer hides are
natives, No. 1 and No. 2, 60 pounds and up; No. 1 and No. 2,
50 to 6o pounds; under 50 pounds going into extremes and buffs.
Native cows are selected as extremes, 25 to 45 pounds; 45 to
60 pounds, buffs; 60 pounds and up, heavies. In this connection,
it might be well to state that in country hides, bulls under 45
pounds will go into the cow selection of extremes; bulls from
45 to 6o pounds will go into the cow selection of buffs; 60 pounds
and up are sold as bulls. Country branded bulls are sold as such,
25 pounds and up. It therefore rests with the tanner or the
tanner’s representative to see that he gets the selections which
he buys.

Ordinarily all seasons take-off of country hides are sold to the
tanner subject to a grub selection. This grub selection means
that any hide having one or more grubs that are open from the
flesh to the grain is a No. 2; so also a cut more than 6 inches
in from the edge of the hide makes it a No. 2, provided the cut
passes through the hide. In some sections country hides are
classified as No. 2 when containing 4 or more grub holes; all
packer hides are No. 2 when containing 5 or more grub holes.
The ordinary term used on contracts is “cuts, grubs and No. 2, |
1 cent per pound less”; this applies to both heavy and light
selections. '

Country hide selections:

Native steers, 60 and up, No. 1 and 2; 50-60, No. 1 and No. 2.
Branded steers, (both side and butt) 6o and up, No. 1 and No. 2;
50-60, No. 1 and No. 2.

Extremes Buffs
Cows, light steers and bulls, natives 25-45 45-60 60 and up
Cows, branded -.......coveuieianan 2sandup flat for weights
Bulls, natives . «...... gereesenaanas 60 and up
Bulls, branded ........cooviialt 2sandup flat for weights

It might be well in closing this to call the attention of the
chemists here to the different possibilities of making leather
from different kinds of hide. Dry hides will contain from 60
to 75 per cent. of hide substance, while green salted hides will
contain from 22 to 30 per cent. of pure hide substance. These
variations are due first, to the condition of the dry hide and its
length of hair and cure, and on green salted hides, to the season-
able take-off of the hide, cure and condition, there being at least
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15 per cent. difference between the weight of the hide taken off
the same animal in June and July as against February and
March. This may be explained by the length of hair, manure
and general weakness of the hide at the end of the winter.

It is advisable, in all cases, in comparing hides, to depend
upon the percentage of white weight, i. e, the weight of the
hides going into the liquor, as a measure of the relation of the
hide resulting from seasonable conditions as well as take-up. It
is admitted that white weight does not determine scratches,
grubs, brands or other imperfections of the hide, but it is a
measure of the hide buyer’s ability to puichase properly for the
tanner’s use, so that the tanner may obtain the highest return
from the purchased weight of hides; this factor can be so accu-
rately determined that the selling weight from the white weight
will not vary more than 1 per cent., provided the tanning opera-
tions are uniform.

DISCUSSION.

MRr. GrirFitH:—I am sure we all feel very much indebted
to Mr. Yocum for his very excellent paper on a phase of the
tanning industry which is not very popular amongst chemists.
In fact I think it is the duty of the chemist to investigate further
than he does, or further than the opportunity he usually has,
into the question of the raw material. It is of prime importance
to the industry as a whole, and to the leather chemist in particu-
lar, because without the hide of course there would be no leather,
and without leather we should have no leather chemists.

The source and supply of hides is becoming a very pressing
matter, and I have no doubt we shall hear something about that
question when we listen to Mr. Lockwood’s paper.

I should like to ask Mr. Yocum in regard to dry hides if he
has observed whether tanners are getting away from the sweat
process and going in for the use of sodium sulphide and lime
in preference to it. And also in regard to salted hides. The
great difficulty with salted hides, especially as far as the color
of leather is concerned, is salt stains. I have wondered if the
difficulty of salt stains as a whole could not be overcome by using
a better grade of salt.than the packers use. The common method
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of salting hides in Chicago in some of the packing houses is to
spread the salt over the hide and shake it off and brush that
salt up and use it over again. Now in that process the salt, which
is rock salt in large crystals, becomes coated with albuminous
matter, which carries of course a large quantity of blood in
which there is good deal of iron, and it seems to me it is rather
obvious that the efficiency of the salt is considerably affected by
using over and over again, simply because it is covered and its
action is prevented by the albuminous coating that it receives
from passing over so many hides. I am sure Mr. Yocum will be
only too glad to give us the benefit of his observation and experi-
ence in hides, and if any of you have any questions I am sure
AMr. Yocum will be glad to tell you what he knows.

Mr. Yocuy:—In answer to the chairman’s remarks, I would
say that if hides are taken out of pack and resalted, ordinarily
one gets salt stains. It is claimed that this is due to dirty salt,
but I have noticed that resalting even with clean salt will pro-
duce a greater quantity of the stain in resalted hides, than if these
hides were worked fresh. The claim that the iron in the blood
is the cause of salt stains has never been disproven, and I have
considered this was the cause of salt stains. A fresh hide,—that
is, a hide immediately out of pack,—worked immediately, will
-not ordinarily show salt stains; however, if that hide is per-
mitted to lic awhile or resalted it will ordinarily show salt stains.
These stains seem to appear in the locations on the hide where
opportunity has existed for the drying out of the hide. There
is a certain concern in New York,—hide brokers,—who advise
that hides should be, when they are resalted, resalted with clean
crystallized salt. It is true that in using the crystallized salt, the
hides do not show as much salt stain; so likely, judging from
that, the resalting operation has something to do with salt stain,
and it is likely that the added salt stains caused by resalting are
due to the condition of the salt. I do not think you are quite
correct in saying that the albuminous matter covers up the gran-
ules of the salt., say mine salt, to any extent. Probably thesc
granules act as a center to which, for some unknown reason,
the iron and other staining qualities concentrate themselves.

T have had occasion in the last 4 or 5 years, to notice stock
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with a nasty stain penetrating the hide straight through,—it
might be as big as a half dollar and it might be larger,—and I
discovered that it was due to the copper wires used for the
explosion of the dynamite in the mining of the salt. This wire
changes to copper chloride and acts as a sort of copper tannage
or a tannage which, after the vegetable tannin strikes it, changes
to a black color which cannot be bleached out.

MR. BEARDMORE :(—I would like to ask Mr. Yocum if he has
ever noticed any bad effect on the hides from the metal tags
that the hide dealers put on? The reason I ask the question is
that I have had hides that were tagged with a zinc tag which
had eaten a hole right through. A spot will drop out about as
big as a fifty cent piece. That is only with the zinc tag; the tin
tag does not affect it.

MR. ConNELLY :—I would like to ask Mr. Yocum if he thinks
that the seasons of the year have anything to do with, the salt-
staining of the hide. I remember once in particular some hides
coming out of our yard that had only been out of the packer’s
cellar seven days, and they were badly stained. We seem to
get so many more in the summer than the winter that I wondered
if the season of the year didn’t affect them.

Mr. Yocus :—How long had they been packed?
MR. ConNNELLY :—I do not know that. Not over thirty days.

Mr. Yocusm:—It is quite true that the tendency to salt stain
is increased as the weather gets warmer, that is, there seem to be
more salt stains in summer than in winter hides, but I do not
believe that this is due to any other cause than the fact that the
hides in the summer are not as well washed and cooled as they
drop into the cellars as they are in the winter time. With Feb-
ruary-March hides a great deal more care is taken to wash them
down because of the manure on them. More care is exercised
in washing down dungy hides, than on June or July hides, and
on account of the temperature of the water and the cellar itself,
the hides are cooler as they go into pack. The result of the
extra washing is that the blood is then removed from the hides:
and the result of the cooler temperature as the hides go into
pack is that less opportunity for chemical change exists, and
consequently less opportunity for salt stain. However, the in-
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stance Mr. Connelly cites may be due to the use of dirty and
old salt.

MR. BALDERsTON :—I would like to ask Mr. Yocum another
question in line with what has just been said. A number of
articles have recently appeared in European journals on this
question of salt stains, giving a large number of causes to which
they are attributed. I cannot now state many, but there are at
least a dozen causes and more than half of them are due to sub-
stances used in denaturing the salt, which does not interest
Americans; but there is one which Mr. Yocum has mentioned
and I would like to ask his idea about it. It is said that the
blood remaining in the hide becomes a center of bacteriological
action which proceeds even in the presence of the salt. That is,
there is some sort of chemical action, probably due to bacteria,
which produces a stain in the hide wherever blood remains.
This statement is made by some one who is supposed to know,
and I would like to ask Mr. Yocunr's opinion about it. Does
the presence of the blood in parts of the hide make a salt stain
where the blood is?

Mr. Yocum:—I never have done any special work on the
subject. I have always taken Dr. Fiebing’s statement that the
presence of blood containing iron would occasion salt stains if
it was not properly washed out, and yet the character of a salt
stain is such that it would hardly seem to be caused entirely by
one thing. If hides are put in bundles and piled up and left for
three months or so, there will be salt stains across the fold of
the bundle. I have read some of the articles you speak of in
which they say it is bacterial, a change of some of the nitro-
genous material into pigments of some sort, but I have also
experienced this, that where hides are unhaired and then go into
acid solutions, they do not retain some of the salt stains, It is
only where there is an opportunity for the fixation of some
compound that is existing there. It would be natural to con-
clude that the iron in the blood had considerable influence on
it rather than any bacteriological action, because if a given hide
is put into an acid solution and shows no salt stain, but when put
into some solution that is not so acid does show salt stain, it is
fair to conclude that the acid had something to do with its
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removal. It could not have anything to do with the bacterio-
logical action; it would be a chemical action.

Mr. Lockwoop:—I think the procession of events during a
good many years has sort of automatically thrown some light on
this salt stain question, and what I shall say will be in line with
what Mr. Yocum has said. Probably a number of you remember
that perhaps a little less than twenty years ago there were appar-
ently more hides than the tanners could use and the packers
frequently carried their long-haired winter hides through the
summer and began to take off long-haired hides again with all
the previous winter's hides on hand. The salt stain question
was discussed 50 per cent. more then than it is to-day. It was
a great evil, all the tanners were complaining about it and the
trade papers were full of talk about salt stains, and of course
there were elaborate theories as to what caused the salt stains
just as you are expounding theories to-day. I did not under-
stand them then and don't to-day, as I am not a chemist. But
as hides began to get scarcer and as packers began to do what
they had never done before, sell them in advance of the kill, so
that they did not have to carry hides any great length of time,
the salt stain business began to fade away.

MRr. YocuMm:—A's Mr. Lockwood has said, there is absolutely
no question about the element of time entering into the question
of salt stains, but time itself does not explain why we have salt
stains. We certainly do have more salt stains on hides that have
been packed a long time or hides that have been repacked than-
we do on fresh hides, yet the time element itself will not occa-
sion salt stains. We have to go a little further back than that
to determine what the action is. Personally I am disposed to
credit the theory, as I said before, that it is caused by the iron
in the hamoglobin of the blood under certain conditions of
moisture, time and salt.

MR. MorrisoN :—While we know that time has something to
do with salt stains, it is evidently a fact that we get more salt
stains from hides that have been salted with dirty salt than we
do from a clean, fresh salt, regardless of time, and I have found
it that way in my experience; but I have opened bundles of hides
where the salt stains along the fold were so heavy it looked like
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a heavy rust. It goes to show that time has something to do
with it, but dirty salt has a good deal to do with it too.

Mgr. Yocum:—I think Mr. Morrison is quite correct in his
statement, because just as I said here a few minutes ago, there
is a certain brokerage house that has advised the packing of
hides with clean crystallized salt and they claim that they have
not had anything like the prevalence of salt stains that they
would if they had used the ordinary mine salt.

MR. DeEsMonp:—I should think that with the conditions ruling
in the hide market now, the question of time would be decided,
because there are no hides left in pack too long; but aside from
that question I do want to say that as a tanner I appreciate very
much that the chemists are taking up this question of raw mate-
rial, which forms 70 or 75 per cent. of the largest bill the tanners
have, and probably the most uncertain thing that the tanners
have and have had for twenty-five years.

Mgr. MorrisoN :(—We still find lots of salt stains on the hides
which come from the packers to-day.

Mg. GrirrrTH :—In spite of the fact that they are not liable
to lie in the cellars at all now?

MRr. YocuMm:—M\r. Griffith, they have got to lie in the cellars.
No broker would take up hides unless they had been in the
cellars at least four weeks.

Mr. DEsmoND :—I believe Mr. Morrison made the statement
that some of the packers’ hides have salt stains to-day, but it
is also true that here and there there are lots of packer hides
that have been in the salt for six to eight months, and it is pos-
sible that it is those particular lots which show the salt stains.

MR. Morrisox :—I admit that, but on the later months’ take-
off, that have not been lying in the beds longer than the rules
call for, there will be salt stains. I just mention this to show
that it is not the lying in the bed so long that creates all the salt
stains, but that we get salt stains from hides that are not laid a
long time in the beds. I admit there are lots of packer hides
to-day that have been in the packers’ hands longer than thirty
days.

Mr. Yocum:—I might say as an explanation of the basis of
some of my opinions, that in the last year or so I have had oppor-
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tunity to see the working of unsalted hides to the extent of
probably 20,000 or 25,000 hides, and I have yet to see a hide
that has a salt stain on it from stock that had never been in salt.

MRr. Lockwoob:—To really understand this matter it is well
to know that the length of time it takes to cure hides is the
length of time it takes to make a pack. It is a merchantable
proposition and not a mere proposition of curing hides; so that
when the packers are killing one kind of cattle, and so on, they
make up the different packs, and of course a pack must be
completed and it may take a considerably longer time to com-
plete a pack of a given selection than to cure the first hides
that go into that pack. Therefore, while they are selling them
as quickly as it is possible, yet inevitably some hides must remain
in the pack in salt very much longer than the time necessary to
cure them; so that there are always hides lying in salt under
every condition,—some hides,—and a considerable number of
hides are in salt much longer than the time necessary to cure
them.

MR. DEsmMoND:—We had more hides than we knew what to
do with in 1908, and during the warm weather we were com-
pelled to resalt some of them, and of course we were very
careful about the salt used. It was the best rock salt, and to my
knowledge there was not a hide in the lot that was salt stained,
and I know we carried some of them along six or eight months,
and it is quite possible that if the investigation was carried back
into the packer’s hide cellar and into the dealer’s hide cellar, a
good deal of the source of the salt stain would be discovered
there.

MR, MorrisoN :—I am positive of it. I have seen hides that .
have been in salt for six months and did not show any salt stain.
They could all be worked into fair leather. Then again hides
from the last month’s take-off may show salt stains. If the hide
is traced back to the hide cellar you will find a great deal of the
trouble.

Mr. DesMonD:—May I interrupt with the hope that the
chemists will keep on with this investigation, because from the
tanners’ standpoint it is very desirable.
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MR. GrrFriTH :—It is encouraging to the chemists to have a
practical tanner come here and tell them that. What the chem-
ists really need is more encouragement in that manner from the
tanner, and I know that chemists are only too glad to codperate
with tanners in solving their practical problems, but a chemist
who is confined to a laboratory and has no chance to go into the
tannery cannot be expected to explain something that he has not
had an opportunity of observing. Now in the matter of the
trouble with salt stains, there is one thing you have to follow
right down to the root of the evil, and the root of the evil is
in my opinion the salt cellar. I once had an opportunity of
tracing a difficulty of that kind which occurred in the tannery,
and we traced the difficulty to the cellar where the skins were
salted, and we discovered that they were using salt that had
been used over and over again. When we had established the
cause we could remedy it, and we did succeed in remedying it.
What the chemist has to ascertain is the cause, and it is not
always easy to study the cause from observing the effect, so
that I appreciate personally your remarks in regard to the en-
. couragement of chemists along practical lines.

MRr. Hurr:—While it is not possible to trace the cause of
salt stains into the packer’s cellar, at the same time the tanner
gets a hide and he has the salt that the packer has put on it.
If he can get his chemist to determine the iron in the salt he
could probably determine that. _

MR. GriFrirH:—That is not always easily done, Mr. Hurt,
because the conditions in the salt cellar will really throw more
light on it than the examination of the salt, because you see
there isn’t very much salt left on a hide; it is shaken off, and
the trouble has already penetrated beyond the immediate obser-
vation of the observer. Your suggestion, however, is of course
a thing one would logically do in making any investigation.
Take the case I have reference to in my own experience; there
was no salt to work on at all. It involved a very large claim,
and we had to find out the exact conditions under which those
hides were cured.

Mr. CrAFLIN:—Would it not be in order to suggest to the
council that they appoint a committee to investigate the question
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of salt stains? There are members of the association who spend
much of their time wandering up and down the country, who are
also chemists, and they have a good opportunity to observe. I
have always understood that salt stains were caused by iron in
the form of ferric chloride, that could come from the iron in the
salt or the iron in the blood, but it is a matter easy of ascertain-
ment. There has been some work done abroad on this, but I
think we would make better progress if we had a committee
appointed to look into -it and make some sort of a report on it.
If it is not too far from the purpose of the society, I would
suggest that it be done.

MR. YocuM:—In connection with Mr. Claflin’s remarks, I
think it would be very wise to have some committee appointed
to investigate the causes of salt stains, but that committee might
at the same time try to establish some uniform method of selec-
tion of hides and the treatment of hides in the packers’ cellars.

MR. ReED:—Can you do it?

MRr. Yocum:—No. We can try.

MR. GriffITH :—I know the council would be glad to give the
greatest consideration to Mr. Claflin’s suggestion, but I do not
know just along what lines they could proceed. As. Mr. Yocum
says, and I believe he speaks seriously, it is a very difficult
matter to try to classify the selection of hides. I do not believe
anybody can do it.

MR. CrLAFLIN :—I do not think it is a question of classifying
the selection. We know there have been statements made in
very many representative journals that salt stains are caused
by mold growths or are of bacteriological origin; then there is
the other statement that they are occasioned by the iron in thé
salt or that comes from the blood. If we knew what was the
cause—and it does represent a great monetary loss—it certainly
is possible that something could be done to remedy it. No loss
is so slight that if its remedy costs less than its persistence it
will not be remedied, and I think it just as well to find out some-
thing in reference to what we are talking about.

MR. LoveLanp :—I would like to say that I have tested a great
number of salt stains and I have never found a salt stain
on a piece of leather that would not give a test for iron. Place
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a piece of filter-paper, moistened with hot water on the stain,
wet that with hydrochloric acid and it will respond to any test
for iron.

MR. DesMoND :—I am inclined perhaps from a tanner’s stand-
point to look at the matter of salt stains as rather a particular
part of a general proposition. What I was pleased about, and
am pleased about, is that the chemists as an association are
going to help the tanner in a general way on improving, as I
say, the biggest part of his raw material, and in seconding Mr.
Claflin’s suggestion I would only suggest that it be made broader
instead of being so specific on the matter of salt stains.

On motion of Mr. Claflin, it was resolved that this meeting
consider it advisable that the Council appoint a committee to
investigate the salting and curing of hides, with special refer-
ence to salt stains.

THE TANNING PROPERTIES OF WASTE SULPHITE
CELLULOSE LIQUORS.'

By Alan A. Claflin,

From the time when Humphrey Davy investigated the chem-
istry of the Tanning Process at the request of the Royal Society
to the present day our fund of exact knowledge concerning that
chemistry has not greatly increased. On the other hand we can
scarcely over-estimate the advance that has been made in the
scientific technique of the art. It is paradoxical to say that we
do not know what we are doing any better than we did a hundred
years ago, but are doing it much better, yet that is exactly the
case with leather making. One reason for this condition is that
leather is not a single definite product but a general title for a
class of products which have only this in common, that they are
made from an animal skin. Thus we have leathers which there
is every reason to believe are simply raw skins preserved by
mechanical lubricants, and leathers which are of very stable
although variable chemical combination, and all stages in between.
The attempt has been made perhaps successfully to limit in a
chemical sense the term leather to those compounds of tanning

! Read at the A. L. C. A. Convention, Washington, D. C.. Dec., 1911.
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material and the hides which are reasonably resistant to the
swelling action of dilute acetic acid and to the solvent action of
hot water. Unfortunately there is at the present time in this
country an objection to these qualifying terms, particularly in
definition. Reasonable restraint of trade means one thing to
the seller and another to the buyer. So in calling a compound a
tanning extract or leather-making material while we may say
one product definitely is and another definitely is not, there
will be a borderland on which may repose various materials
which will be classed according to the point of view. To this
class belong those products offered to the tanning trade abroad
as Fichtenholz Extracte and in this country under equally felic-
itous names, which are made from the more or less purified
waste liquors of the sulphite cellulose process.

The way these products broke into the tanning trade is inter-
esting. It was by the back door so to speak. About seventeen
or eighteen years ago these lyes were a source of considerable
nuisance, for that matter they still are in many places, but at
the time referred to in Germany prizes were offered by the pulp
makers association for their utilization. I do not know whether
any of the prizes were actually awarded, but one of the results
of the agitation was a product called ligno-rosin which was
offered to the dyeing industry as a substitute for lactic acid as
a reducing agent for the bichromates. Its variable composition
and the fact that it deposited a gummy insoluble mass militated
against its use for dyeing to any great extent, but as it had been
offered as a substitute for lactic acid in one industry nothing
was more natural than that it should be offered also in the tan-
ning industry where lactic acid was then beginning to find its
widest use. Here it was soon developed that while it very
imperfectly performed the functions of lactic acid, according to
the hide powder method of analysis, it did show large percentages
of tannin. It was at once claimed and is still contended that
this content of tannin is more apparent than real, because by
the Lowenthal volumetric method results only about one-sixth
as high are obtained. The beginning, however, was made. First
offered commercially only as an adulterant, or extender, blend
or whatever is the preferable item in mixture with chestnut
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extracts, these sulphite cellulose liquors soon became of sufficient
importance to be sold for their own virtues. In this country
the development was somewhat later and perhaps not exactly
parallel, because the use first developed for American sulphite
lyes was as a glutinous material, e. g., for core binding in iron
foundry practice, and then this glutinous body was suggested as
a substitute for glucose and grape sugar as a loading material
for sole leather. It soon developed, however, that it had a power
of combining with hide substance far beyond that of glucose.
This is about the state of the industry to-day. One side contends
that these extracts simply have a loading value and the other
that there is a true tanning value. Eitner in a recent article
holds to the former view and holds that any tanning action is
due to the presence of zinc sulphate. That this view is erronecous
cumulative testimony is now gathering in this country. In the
first place in American extracts there is no zinc sulphate present,
and the results in tanning are greatly superior to anything Eitner
reports. Indeed it seems to be a question of how the waste
liquors are treated and how much purified and if sufficiently puri-
fied and properly treated there is to my mind little doubt but
that the tanning properties of these liquors will be found to be
far greater than the most sanguine of us now anticipate. The
investigation of this subject is now being undertaken in our
laboratory and it is to be hoped that before we have another
annual meeting that certain positive results will be established.

DISCUSSION.

MgR. PiersoN :(—We are interested in sulphite cellulose extracts
to the extent that we are making several combination extracts
into which this extract enters as a part. In selling the extract
of course we would be putting our heads into a noose if we did
not say that the extract we were offering was a combination of
sulphite cellulose extracts and other, what we call, active tannins,
but we have been very much up against it on the question of
analyses from different chemists agreeing, and if the tanner
buying the extract happens to pick out the man who finds a
high non-tannin content of course he considers that his man is
right. To illustrate: We shipped a tank to a user and he drew
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his sample at the tannery and sent it to his chemist whose find-
ings were 23 per cent. tans and 25 per cent., I think, non-tans.
Three other chemists to whom we sent samples drawn at the
factory at the time the car was shipped found from 25 to 2614
per cent. tans, and a corresponding amount of non-tans to make
up the total solids. We should like very much to have some
method established that would make it possible for the chemists’
findings to agree on combination extracts containing waste cellu-
lose liquor. I just offer that as something that could be discussed
here by men who do the work.

MRr. LovELaAND:—Was the sample drawn at the tannery also
analyzed by the several different chemists?

Mgr. PrersoN:—I ought to have stated that when this dis-
crepancy appeared we asked for a portion of the same sample
that was sent to the chemist who found the low tans and fortu-
nately the tanner had it, and so we were able to get reports on
the identical sample.. Three chemists found what we guaranteed
in tannin and the fourth found less. .

MR. CrarLIN :—I wish to say for the benefit of the chemists
that in the experience we have had in selling these sulphite cellu-
lose liquors we have never had any trouble at all in getting con-
cordant results from the chemists on analyses sent out, and we
have sent to at least half a dozen chemists, and I think the results
on tannin have been fully as concordant as we ever get on
chestnut extract and more concordant than we ever get on
quebracho.

Mgr. OBERFELL :(—Isn't it a fact that we only have trouble on
perhaps mangrove and these sulphite liquors or extracts, in
getting the non-tannin filtrate which does not show a precipitate
with gelatine?® I have never heard of it being questioned in any
other one,

MR. REep:—I would include also pure oak bark and pure
hemlock bark extracts. We have the same trouble with them,

Mr SMALL:—Also certain makes of chestnut wood extract.

MR. VErTcH :—I have had the same trouble with quebracho. I
think that is a question of how thoroughly the hide powder is
washed,—its acidity.

Mg, OBERFELL :—You mean its original acidity?
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MRr. VErrcH:—Its acidity after it is ready to use. That is
when it counts; not before; and the time, and quantity of hide
powder. There are a number of different factors that enter
into it.

Mg. OBERFELL:—These things did not seem to develop when
we were making up our methods. The methods were based on
a great deal of work,—collaborative work which agreed. The
amounts were prescribed at that time.

MRr. REED:—If I recall rlghtly, the hide powder we used to
have was more acid than it is now. Isn’t that so, Mr. Alsop?

MR. Arsop:—Years ago the hide used to be more acid.

MR. REED:—I think that accounts for it.

MRr. SMALL:—I think also there has been a change in the
method of manufacture of extract which accounts for some of
this present trouble.

MRr. VErrcH :—Further, I think that some of these things
were observed and discussed, but they were not considered of
sufficient magnitude and so few had had experience with them
that they did not affect the accuracy of the method materially.

MR. ReED:—Reverting again to the acidity of the hide powder,
it seems to me much of this could be overcome if we did have a
little more acid hide powder. I don’t know whether the asso-
ciation wishes to consider it or not. I think it would be a good
thing to do so.

MR. DIcKERSON :(—Speaking from our own experience, we
have found the same thing as Mr. Pierson, and speaking for
myself personally, I feel that some exact method ought to be
established by the association to cover that very point, and I want
to ask Mr. Reed if he has had any experience in determining
whether the degree of extraction of any tanning material will not
show up a variant degree in the coloration of the non-tannin
filtrate ; in other words, the more drastic the extraction the more
high the coloration of any material.

Mr. REED:—No; I do not think that necessarily follows at all.

Mgr. DickiersoN:—What effect does the difference of the
acidity of the solution make? Do you get the same results in
acidifying the solution as in acidifying the hide powder?

MR, REED:—You do not always get exactly the same results.



WASTE SULPHITE CELLULOSE LIQUORS 159

MRr. LovELaND:—Doesn’t the proportion of non-tannins to
tannin in shaking with hide powder have quite an effect? For
instance, if you take a fresh mangrove bark and leach it and
take a spent mangrove bark and leach it, the proportion of non-
tans in the mangrove are different, and I find it very difficult to
clear up a spent mangrove bark non-tan, whereas a fresh man-
grove bark non-tan is very readily cleared up.

Mr. REED:—I would say in regard to the analysis of sulphite
cellulose extract that I myself, working on the same extract,
have had difficulty in getting good duplicates. I don’t know why
it is. It seems that there must be some condition there of absorp-
tion that is not uniform. I can’t discover what the cause of it
is ex)ctly. If you vary the amount of extract taken for the
original solution you will very materially, in the case of sulphite
cellulose extract, vary the non-tannin content more than you
will in ordinary tanning extracts. Mr. Yocum and Mr. Faust
have published an interesting article on the question of the blends
of sulphite cellulose extracts with other tanning extracts, and
I have done some work along those lines too. I think the
explanation of their results is very simple. The question is one
of selective absorption. I do not know whether it follows neces-
sarily that the action will be the same in the tannery. For
instance, consider the analysis of a mixture of chestnut extract
and a sulphite cellulose extract. My view of the matter is this,
that the hide powder has a selective absorption for the chestnut
extract tannin. It takes it out and becomes partly tanned.
Partly tanned hide powder has not the absorptive power for
the sulphite extract that the untanned hide powder has; there-
fore there is less absorption of tannin, or whatever it is, from
it, and the result is that you get in a mixture of the two a higher
non-tan than the theoretical value of the two done separately.

MR. Fausr:—Selective absorption does not explain the in-
crease in insolubles we found upon mixing sulphite extract with
other tanning extracts. Do you know anything about that?

Mr. ReEep:—In my work I did not get such results. Perhaps
we were working with a different sulphite cellulose extract,
which may account for it, but I got lower insolubles on the
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analysis of the mixture than I did calculating the average of the
two done separately.

MR. Fausr:—I have used two different kinds of sulphite cellu-
lose liquors and I have obtained entirely different results.

Mgr. OBERFELL:—This discussion has been up for three years.
We have never done anything about it. Mr. Alsop raised it two
years ago here in Washington, as to whether the chemist should
use the official amount of hide powder or whether he should
detannize until he gets no precipitate. It seems to me that we
ought to standardize this somehow. Give the chemist a right to
detannize all solutions until he gets no precipitate with gelatine
or follow the official method to the letter, the prescribed strength
of solution and the prescribed amount of hide powder, and then
if he obtains a precipitate containing tanno-gelatine, he should
make such a note on his report. Then they would know where
thev are standing in comparing various analyses.

MR. REED :—As a matter of fact would not the results be more
comparable between chemists if we could get a clear non-tannin
filtrate?

Mgr. OBERFELL:—My experience has only gone to this point:
I would use the official amount of hide powder and the official
strength of solution, and if I got a precipitate, and if I knew
it was one of these materials about which there was some ques-
tion, I would state on the report that the non-tannin filtrate did
give a precipitate with gelatine when I had used the official
method. I would not think it fair to go ahead and use more
hide powder if the solution was of proper strength, so that I
have no line of comparison as to what would be the result if you
completely detannized in all cases.

Mgr. ReEp:—Doesn't the official method say the non-tannin
filtrate shall give no precipitate with gelatine?

MRr. VErrcH :—It does, but it does not provide for what you
must do if it does give a precipitate.

MR. REEp:—That is the point.

MR. DELANEY :—The official method says you shall take from
0.35 to 0.45 gram of tannin. There is a fairly wide field in there
provided the amount of the hide powder is varied. The regular
amount of hide powder for 0.35 gram will not be enough for
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0.45 gram and vice versa. Mr. Rhoads suggested that next year
there should be some, you might say, official analyses made of one
of the extracts that everyone is interested in, say chestnut wood
liquor, and it should be run through under the supervision of
the people interested in that sort of work. Why would it not be
a good thing to have one or two analyses run through under the
conditions used in the laboratory and see how they differ from
those used in our own laboratories? The difference is probably
in some of the smaller details.

MRr. VEerrcH:—I think we have all had this difficulty, and
while I have never been engaged in any commercial work on the
matter, I would say that I have tried to meet it in work I have
done. I have either shaken longer or let it stand longer, which
removed the excess of tannin, or I have added a drop or two of
dilute acetic acid, which also removes it, or another batch of
hide powder would give me clear non-tannin filtrates. The offi-
cial method won't cover all these conditions.

MR. Faust:—I thought we were going to rewrite the official
methods. On the one hand you follow the official method and
can’t get satisfactory results; or you deviate from the official
method a little and you are all right. Now I think if the official
method were rewritten with attention to that one thing we could
get over it. That is, put a clause in providing that the non-tannin
filtrate should be clear and if it is not clear we should use what-
ever we need to use to make it clear.

MR. HoppPENSTEDT :—It seems to me it is far better to let the
filtrate part go. Leave out the gelatine salt test. We all know
that we are using far more hide than is necessary to detannize,
and if we have substances in there that won’t combine with that
hide it is better to leave them alone. It seems to me it would
be much better to leave the method as it is, using the stated
amount of hide, and then if the filtrate does contain tannin we
can make a note to that effect, but not make it compulsory that
the filtrate shall not give a precipitate with gelatine salt.

MRr. DELANEY :—I would say in reply to that, that if you use
the ordinary amount of hide powder for 0.35 gram tannin, you
will not get the same results that you will from 0.45 gram.



162 LEATHER CHEMISTS ASSOCIATION

Mr. Reep:—I believe a wrong impression has been left,
because those limits were fixed from a great deal of collaborative
work and it was found that the amount of hide powder pre-
scribed was sufficient for the amount of tannin contained between
those two limits.

Mgr. VErTcH :—It seems to me we are not having much greater
difficulties than they have in other lines of articles sold on
analyses. The same difficulty is met in the manufacture of
fertilizers, and in fact everything where a very high percentage
material is concerned; and it is not unusual to get two chemists
differing 2 per cent. in other lines of work. Now about Mr.
Hoppenstedt’s remark about the quantity of hide: Years ago
I did something on that, and there isn’t any doubt that by shak-
ing long enough with half as much hide the tannin can be re-
moved. There are a number of indefinite things on which we
will have to do a lot of research work, but we had better go
slow in changing the method until we have absolutely definite
data., .

MR. HoPpPENSTEDT :—It seems to me that the point is not kept
in sight that the precipitate we get after using the stipulated
amount of hide is not tannin.

Mr. VErrcH:—Of course not.

MR. HoppEnsTEDT :—Well, why worry about a substance in
there that is not tannin at all? And it only comes up in such
extracts as sulphite cellulose.

MR. Verrca:—No; it comes up in all sorts.

Mr. HoppPENsTEDT :—I have had a good many filtrates from
oak extract that were not clear, but they never gave a precipitate
with gelatine salt. I doubt whether there is any tannin left in
them.

Mgr. DickersoN :—The official method does not state whether
you are examining for tannic acid or what it is. It is a question
of determining the total amount of material there that is absorb-
able by hide substance. Now we know—and it has been brought
out by the different members in their investigations—that acidi-
fying will take care of the trouble, or longer shaking or standing
will do it. Now it is -for the association to say what is to be
decided upon to take care of that point.
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Mg. LoveLanDp:—I ‘would like to ask a question to bring the
matter under discussion: Whether the proportion of non-tans
and tannin have a bearing on the matter? Now we take a sul-
phite extract and the non-tannins are about 25 per cent and the
tannin 25 per cent. When we weigh that to get between 0.35
and 0.45 gram tannin we weigh out a large amount. In the
case of new and spent mangrove bark it is the same thing, and
in one case of chestnut extract where the character of that extract
has changed within the last year I find considerable trouble in
checking their chemist’s results. The extract has changed from
about 14 per cent. non-tans to 18 per cent. non-tans, and I have
trouble in getting clear filtrates. Doesn’t the ratio between non-
tans and tannin have a bearing on the clearness of the.filtrate?

MR. OBeRFELL :—I think it would be a good thing to have the
council take this up and consider the subject and make some
suggestion for changing the official method, whatever is neces-
sary. Clear it up once for all.

MR. REED:—There is one suggestion I would make when the
council takes it up. I think it is perfectly possible to limit the
amount of hide closer than we are doing it now. I think 13 to
14 grams could be changed to closer limits. I also think it is
possible to alter the proportion of tannin. I think we can limit
that closer. I think if we make those refinements we will get
closer agreement between different analysts.

MRr. CrarLiN:—I would like to suggest before the council
take up this method of modifying the method of analysis that
they gather what information they can as to what is the average
difference of result between different chemists. Now Mr. Dick-
erson and I are speaking from the same figures, but from a
different point of view. I consider the results were very satis-
factory, considering that the method of tannin analysis is a purely
empirical one. The results that chemists get on tannin analysis
compare favorably with the results we get on the analysis of
babbit metal. I think the biggest difference in result we get
from two chemists is approaching 2 per cent., say 1.7 per cent.;
that is, one will be 31 per cent. and the other will be 29 per cent.

MR. VerrcH :—This is the same view of the matter that I took
about four years ago at the Chicago meeting, and I really think
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Mr. Claflin is right about it. We are getting as good results as
we can hope to get with the methods that we have on materials
as high in the constituent to be determined. I think that when
two or three chemists differ no more than 1 per cent. in tannin
on a 25 per cent. extract, that is good work.

Mgr. HaLEy :—The discussion here seems to point to changing
the official method for the determination of tannin in vegetable
tanning materials to cover a new class of materials that has
arisen. When the present method was adopted it covered the
analysis of all the tanning materials that were known at the
time of its adoption. If new materials have arisen since then,
calling for a new method, let us devise a new method to test
those materials by and leave the present method as it is, cover-
ing the materials that it is supposed to analyze. I had hoped
that the committee that was appointed on the sulphite cellulose
extracts would have a report, devising a method covering the
analysis of this class of materials. I was a member of that
committee but I never received any official notification from the
chairman of the committee that any work was to be done on the
subject.

MRr. REED:—I do not understand that the discussion has led
to the conclusions that Mr. Haley seems to think it has. It is
not to change the method; it is to be more specific in the method.

MR. PiersoN:—If I have properly understood what has been
said, the question does not hinge on waste sulphite cellulose
liquors; it is a question of discrepancies. I think a number of
you have said you have found discrepancies not only in that but
in chestnut and mangrove extracts, and we are not any more
interested, speaking for my concern, in sulphite cellulose than
any of the others; but we have been up against it on combina-
tions that contain sulphite cellulose liquors. I do not think the
change is asked to favor that class of liquors particularly, or that
class of extracts. '

MR. DicKERSON :—Speaking personally, I don’t want the asso-
ciation to think that those interested in the manufacture of waste
sulphite cellulose extracts are looking for any special favors to
take care of their product at all. It is simply that we want some
rules laid down in the official method which will take care of
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this matter properly so that we can get comparable results from
different sources, from different chemists; that’s all.

Mr. DELANEY :—Don't you think that subject of the discrep-
ancy between different chemists could be well settled by getting
samples of extracts from various sources and sending them out
to various members who would be willing to make analyses and
then see what the discrepancies were, if any, and decide it later?

MR. ALsop:—The present method of tannin analysis is the best
one we have been able to devise for the analysis of vegetable
tanning materials containing tannin, and I would be very loath
to see the method changed in any respect on account of sulphite
extract. Any slight modification in our method which would
bring about the results to be desired in the analysis of that
material might lead to much greater discrepancies in the analysis
of ordinary materials.

MR. YocuMm :—I don’t think Mr. Alsop means to say that a
modification of our present methods, that is, a more complete
distinction of what our methods are, would lead to greater dis-
crepancies.

MRr. Arsor:—One thing I might refer to would be the addi-
tion of acetic acid to the solution. I think that is very unde-
sirable.

LIME AND ITS PREPARATION.'
By Louis T. Roenits.

In approaching the subject, as it applies to the leather business,
I shall try to do so more from the lime man’s standpoint than
from that of the leather man. During the past year or so I
have been associated with men who have had much experience
in the manufacture and distribution of lime. This has given
me an excellent chance to gather information about the product
itself, and to get a line on the relative value of the product of
one locality, as compared to that from some other, especially as
regards the leather business, and so I am going to try to pass
some of this information along to you this afternoon in the hope
that what I have to say will be at least interesting and may be

1 Read at the A. L. C. A. Convention, Washington, D. C., Dec., 1911.
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instructive. My data come from a territory bounded by the
Lakes, Allegheny Mountains and the Ohio and Mississippi
Rivers, but much of what I have to say will apply from coast
to coast.

To one who becomes interested in lime, it appears strange that
there is so little printed information on the subject. I doubt
whether there is another product in the industrial world so
ancient of origin and so widely used, upon which so few authen-
tic data are available. I presume it is because of its low value
as a commodity that the study of lime was pushed aside for the
apparently larger and seemingly more important articles. I be-
lieve you, as technical leathermen, will agree with me that the
subject of lime and the process of liming has not come in for the
same sharp scrutiny and study as other materials and points in
your work. In fact, it is only recently that it has been generally
conceded that the lime bath is one of the crucial stages in the
art of leather making; and even where, in individual cases, the
importance of proper liming was recognized, the old fallacy that
“lime was lime and all lime was alike” often held sway. There
has been a wonderful change in this respect during the last two
years. Now, generally speaking, the same fine diserimination
which has been long applied to other chemical requirements of the
tanner is exercised in the selection of his lime.

That something cannot be made out of nothing is as true in
the lime business as it is in the leather business, the lumber busi-
ness or the world in general. If you are to turn out a finished
product of quality you must have first-class raw materials to
start with. There are two main classes of limestone, dolomitic
and high carbonate, the first analyzing when pure, 54 per cent.
calcium carbonate and 44 per cent. magnesium carbonate, The
high carbonate runs when pure, between 98 and g9 per cent.
calcium carbonate. While the dolomitic limes seem to be on a
parity with the high calcium products in building operations,
they have no place in industrial operations where only the calcium
content of the lime is of any service. This point has been over-
looked until recently, by a great many tanneries, and even yet
there are some who use limes of only 50 per cent. efficiency.

Al brief, superficial glance at the limestone deposits of the
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Northwestern quarter of the United States, as set forth in the
different State Geological Surveys, might not be amiss at this
point. East of the Allegheny Mountains we find mostly high
carbonate stone. This is particularly true of Maine, Massachu-
setts, New York and Virginia. From the Allegheny Mountains
west is a wide belt swinging around the Great Lakes, taking in
Ohio and the northern halves of Indiana and Illinois and the
state of Wisconsin, where we find the dolomite. South of this
strip the stone gradually changes and runs more nearly into the
high carbonate as it approaches the Ohio River, while south of
it, for instance in Tennessee, some excellent stone occurs. Going
west we do not find this gradual change, but on the Mississippi
River some of the best and purest deposits of high carbonate
stone in the country are found, especially in Missouri.

The methods of manufacturing lime should be of interest to
you as consumers, especially the methods of quarrying the rock.
You are all familiar with the general method of open quarrying,
that is, where the rock is drilled from top to bottom and all
shot down in a pile. This method has recently been improved
on by some operators who tunnel for their stone, going straight
into the hillside with halls and rooms much as in a drift coal
mine. Of course, this is a little more expensive, but it eliminates
the impossible task of having to separate the good from the bad,
as is the case where the good stone, the top rock and stripping
are all shot down into one intimate mass. The advantage is
evident, for it insures an absolutely pure and uniform stone
with which to work.

The next step, from stone to quick-lime, is an ancient and
well known process with which you are all familiar. The
hydration of lime as it is done on a commercial scale, is, however,
a comparatively modern accomplishment and therefore may be
of some interest to you. As one lime man has expressed it, “it
is a forward step in a backward business.”_ Divested of technical
terms, hydrated lime is freshly burned quick-lime scientifically
slaked to a dry powder. You understand, better than I do prob-
ably, just what happens when lime and water unite; how the
lime unites with 24 per cent. of water by weight in a chemical
reaction. Now the lime man has essayed to perform this service
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for you and has installed the necessary machinery with which
to do this work. The quick-lime as it comes from the kiln is put
through a crusher, which reduces it to a size ranging from that
of a pea down to dust. In this form it is positively fed into the
hydrator. The water scientifically calculated as to amount, and
automatically regulated as to application, is admitted in the form
of a spray, as the mass is being continually mixed and passed
along by the conveyor paddles. This takes place in a series of
steel cylinders one above the other with openings at the end lead-
ing into the next one. Through these the mixture drops after
passing through a cylinder. The whole machine is surcharged
with steam generated by the operation, and thus, every particle
of the lime, no matter how small, is combined with the water.
From the machine it passes over screens where it is bolted,
or is mechanically separated from the tailings or waste particles
by air. ‘

And does it not seem that this machine which is the result of
careful experimentation can carry out this reaction more accu-
rately, more satisfactorily than the common laborer with his hoe
and tub? There is probably no clear conception of the immense
amount of lime that is ruined (burnt, the lime man would say) in
slaking. You, as chemists, should be able to appreciate this.
You know what extreme care you take in carrying out many
chemical reactions, but here is one, subject to the very same
exacting laws and principles as the others, left to the laborer.

Hydrated lime comes in the form of an impalpable powder,
out of which, as we have seen ahove, all free impurities have
been screened. It is generally packed in 40 pound patent self-
sealing paper bags. In this form it is much more easily handled
and stored than quick-lime and eliminates all risk of fire. As
you know, all insurance companies take the storage of quick-
lime into consideration when computing rates and setting the
limits of their policies on tanneries. This is, however, a minor
consideration. The real advantages which, it appears to me,
should recommend it most strongly to the leather man are its
uniformity and stability. It would be a great relief to the tanner
if the ever present annoyance of loss from air slaking and the
resulting uncertainty which it causes in their work were elimi-
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nated, and that is just what hydrated lime will do for him. You
are familiar with the waste too often left in the slaking tub in
the form of stone and chert, even when using a good lump lime.
Did you ever stop to think that you bought this waste material,
paid freight on it, paid labor to handle it into your work and out
again, besides the annoyance you were put to by its presence?
Not only is this waste very expensive, but the grain of the skins
is often scratched by the hard gritty particles coming in contact
with them, reducing the grade and therefore the value of the
finished stock.

Lime in the hydrated form is far more stable than the quick-
lime in any form. As a technical man you would expect this,
for I am told that, generally speaking, the hydroxide is a more
stable compound than the oxide. A' law of physics as well as
one of chemistry enters, however. The hydrate comes in minute
particles and these, on account of their infinitesimal size, can lie
so close together that the penetration of carbonic acid gas is
rendered well nigh impossible, at least to any considerable depth.
So, when it becomes necessary to keep it in storage some time,
say for a year, a thin film next to the paper carbonates, which
acts as a protection to the rest and thus, as a whole, it keeps
indefinitely. ‘The total loss under normal conditions of a well
hydrated lime in storage for a year does not exceed 5 or 10 per
cent.

The use of hydrated lime in tanning operations decrcases the
item of labor cost. I believe the product in this form and packed
in this manner affords an ease in handling both into and out of
storage, as well as into and out of the vats, that results in a con-
siderable saving. The task of slaking is reduced to one of simply
mixing, while the waste or sludge is reduced to the minimum, and
the labor necessary for its disposal correspondingly decreased.
The only seeming disadvantage or objection which the writer has
ever heard expressed, is that owing to the absence of the heat
generated by the slaking of quick-lime the proper combination
of arsenic and the lime does not take place. This objection is
more seeming than real and was easy of solution. Dr. Louis E.
Levi in an article on this subject outlining a series of tests which
he had conducted found that the use of a water of about 85° C.
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solved the problem and gave excellent results. This article can
be found in the May 7, 1911, issue of Hide and Leather.

In conclusion I do not think it is too much to say that the
introduction of hydrated lime into the beam house marks a
forward step in the evolution of a more accurate and more scien-
tific process in a department where crude methods and crude
materials have too long held sway.

THE TANNINS.

CHARACTERISTIC REACTIONS OF VALUE FOR THEIR IDENTI-
FICATION AND DETECTION IN MIXTURES.

By A. W. Hoppenstedt.
(Second Paper.)
In order to avoid any misunderstanding, the author wishes to
remark that all the tests given in the work take into consideration

not only the tannins of the individual sections, but all the tannins
which are being considered. A list of these follows:

Quebracho Chestnut
Mangrove Valonia
Gambier Sumac
Cutch Myrobalans
Hemlock Divi-Divi
Chestnut Oak Algarobilla

Sulphite-Cellulose
Mangrove.

Take 25 cc. of the tannin solution and add slowly while stir-
ring, 25 cc. of a 1 per cent. solution of quinine hydrochloride.
Then filter. Place 5 cc. of the clear filtrate in a test-tube, add
1 cc. of concentrated acetic acid and mix. Then add 2 cc. of
acetone and mix again. Then add 5 cc. of ethyl acetate, mix
thoroughly by shaking and then allow layers to separate. With
mangrove the lower layer is colored a strong yellow-brown,
whereas with all of the other tannins the layer is colorless.

THE AUTHOR, Not Published Before.

This test is an excellent one for identifying mangrove and
detecting it in mixtures.
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Gambier.

Place 5 cc. of the tannin solution in a test-tube and add 5 cc.
of alcohol. Mix. Then add 1 cc. of a 10 per cent. solution of
potassium hydroxide and mix again. Then add 10 cc. of petro-
leum ether, mix by shaking and then allow layers to separate.
The petroleum ether, forming the upper layer, assumes a strong
green fluorescence.

DiETERICH, Pharm. Central-Halle, N. F., 1896, 17, 855.

This reaction is not given by any of the other tannins and it
forms a good test for identifying gambier and detecting it in
mixtures.

Culch.

Place 10 cc. of the tannin solution in a test-tube and add 10 cc.
of ethyl acetate. Mix thoroughly by shaking gently and then
allow layers to separate. Immerse part of a slip or shaving of
any pine wood in the upper layer for one minute and then
remove and allow wood to dry. When dry, dip the immersed
part in and out of concentrated hydrochloric acid and then let
stand for 15 minutes, after which note color. The part which
has been immersed assumes a strong violet-red color.

H. R. ProcTER, Leather Industries Laboratory Book.
Modified by the Author, Not Published Before.

This reaction is very delicate but it is also given by gambier
and slightly by hemlock, though not by any of the other tannins.
It is therefore only applicable in the absence of gambier and
hemlock.

Section B.
Green Blacks with Ferric Alum.
For Test See Above.
The tannins in this section give a green coloration.

Not Completelv Precipitated by Formaldckhyde and
Hydrochloric Acid.

For Test See Above.

The tannins in this section give an intense blue ring at the
junction of the liquids.
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Tannins of This Section.

Hemlock!
Chestnut Oak

Hemlock.

Take 50 cc. of the tannin solution and add 10 grams of dry
anhydrous calcium chloride C. P. Agitate until dissolved, then
cool and filter. Place 5 cc. of the clear filtrate in a test-tube,
add 1 cc. of concentrated acetic acid and mix. Then add 5 cc.
of amyl acetate, mix thoroughly by shaking and then allow layers
to separate. \With hemlock the upper layer is colored a strong
yellow-brown, whereas with all of the other tannins the layer is
colorless.

THE AUTHOR, Not Published Before.

This test is an excellent one for identifying hemlock and
detecting it in mixtures,

Chestnut Oak.

Place 25 cc. of the non-tannin filtrate, as obtained by the
Official Method, in a 250 cc. beaker, add 1 cc. of strong ammonia
and mix. Place the beaker on a piece of black paper and observe
the appearance of the liquid from above. A strong blue fluores-
cence is given, especially around the edges.

H. R. PrROCTER, Leather Industries Laboratory Book.

This reaction is not given by any of the other tannins and it
forms an excellent test for identifying chestnut oak and detect-
ing it in mixtures.

Part I1.

Pyrogallol Tannins.
General Characteristics.
Not Precipitated by Bromine Water.
For Test See Above.
None of the pyrogallol tannins give a precipitate.

! It is evident that hemlock comntains some pyrogallol tannin, though
not very much. The blue ring given at the junction of the liquids is not so
intense as with chestnut oak.
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Slightly Precipitated by Formaldehyde and Hydrochloric Acid.
For Test See Above.

The pyrogallol tannins give only a slight precipitate.
Blue Blacks with Ferric Alum.

For Test See Above.
All the pyrogallol] tannins give a blue coloration.

Section A4.
Iiolet-Red with Sodium Bisulphite and Potassium Chromate.

Place in test-tube 1 cc. of the clear filtered tannin solution as
obtained under determination of soluble solids and add 10 cc.
of a 5 per cent. solution of sodium bisulphite. Mix thoroughly.
Then add 1 cc. of a 2 per cent. solution of potassium chromate
and mix again.

HucH GARNER BENNETT,
Shoe and Leather Reporter, 1911, March 16.

The tannins in this section give an intense violet-red color
which holds for some time. All the catechol tannins give only a
slight greenish or greenish-brown color.

Tannins of This Section.

Chestnut
Valonia

ABSTRACTS.

The Analytical Examination of Bating. H. G. BENNETT. Leather
Trades Review, Vol. 44, pp. 696, 972, Vol. 45, p. 28. Many so-called bates
are chemical deliming agents, as coal-tar bates. salts of ammonia, weak
acids, etc. A recently patented one is a solution of lactic anhydride in
ammonium lactate. The author objects to calling these bates, as a true
bate does more than deliming. When the word is confined to fermentive
processes, there is still some ambiguity. Bates are made from a solution
of glucose, with glue or other nitrogenous matter, to which cheese is
added. The lactic ferment introduced by the cheese converts the glucose
into lactic acid, which delimes the goods. These bates may also contain
bacteria which dissolve some hide substance.

Fermenting infusions of dung are often called either “bates” or “puers.”
The writer follows Procter’s distinction, calling infusions of dog-dung
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puers and of hen or pigeon dung bates. The processes differ consider-
ably in method and results. The author confines his discussion to bates
thus defined. The process is empirical, being watched by an experienced
foreman who by the “feel” and appearance of the goods determines the
time of immersion, the quantity of dung, etc. In regard to chemical
control, the writer quotes Procter’s suggestions: (a) estimation of fats,
(b) estimation of ammonia and amines by distillation with magnesia,
(c) nitrogen (Kjeldahl), before and after, to determine loss. He thinks
none of them yield results of much value, and has devised an empirical
method of examination. The bate liquor is filtered and titrated with
HCI, first with phenolphthalein and then with methyl orange, the former
showing strong bases, and the latter the total alkalinity. Only one drop
of cach indicator should be used. Ten cc. of the bate liquors were used,
and N/10 HCL. The method was first applied to the bating of ordinary
“dressing” hides, the process occupying 5 days. The liquors were made
from hen-dung, 2 per cent. infusion, with 1 per cent. more when a
second pack was put in: not strained nor filtered. Each pack was “washed
through” an old bate liquor for some hours before being put into the
new. The samples were taken in the morning, while the goods were
being handled. The table gives cc. N/10 acid per 10 cc. liquor. The nega-
tive alkalinity inExample IT was determined by N/10 KOH.

HExample I Example IT
- Phenol- Methvl Phenol Methyl
Day phthalein orange phthalein orange
Thursday, goods in ... 2.3 —0.4 1.0
Friday ............... 0.7 28 +4-0.2 1.45
Saturday ............. 0.65 3.0 0.4 1.7
Sunday .............. —_— —_— —_—
Monday .............. 0.5 3.2 0.35 2.0
Tuesday. goods out .. 0.5 3.6 0.35 2.3
Wednesday, goods in.. 043 3.6 0.3 2.4
Thursday ............ 0.8s 38 1.0 2.5
Friday ............... 08 3.9 _
Saturday ............. 0.65 3.9 0.8 2.7
Sunday .............. —_ —_ o
Monday .............. 0.45 3.9 —_ —
Tuesday, goods out... 045 4.3 0.35 2.9
Wednesday .......... 0.40 4.5 0.33 —_

The alkalinity to phenolphthalein at first increases rather rapidly and
then slow!ly decreases. When the second pack is passed through the
same changes are observed. The author assumes that this is caused by
lime from the hides diffusing out into the liquor and then being gradually
neutralized by the acids produced by the fermentation of the bate. The
diffusion at first is rather rapid and the bate is fermenting slowly, so the
alkalinity at first increases, and presently reaches a maximum when the
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rate of diffusion of the lime is equal to the rate of formation of the bate
acids. As the fermentation increases, the alkalinity decreases. This
gradual formation of the acids which neutralize the lime is paralleled
by the gradual addition of the acid in chemical deliming. Toward the
close of the process both the rate of diffusion of lime and the rate of
formation of acid become very small. The alkalinity to methyl orange,
which includes the other, continues to increase as long as the liquor is
used, the rate of increase, at first rapid, becoming slower in the middle
of the time and again increasing toward the end. Beside the alkalinity
due to caustic lime, methyl orange shows the lime present as salts of
acids too weak to affect methvl orange, and also organic bases, amines
and ammonia. The fact that the alkalinity to methyl orange does not
at first increase so rapidly as that shown by phenolphthalein seems to
be due to the decrease of the organic bases during this period, due to
their neutralization by the bate acids, which are strong enough to affect
methyl orange. The rapid increase in the methyl orange alkalinity toward
the end the author believes to be due to the formation of organic bases
by the fermentation of the bate, after the acid fermentation has nearly
ceased. This is the critical period of the bating process. To investigate
this alkaline fermentation further would probably involve serious injury
to the hides. The organic bases formed are probably other than ammonia,
since they do not affect phenolphthalein at all. The author quotes J. T.
Wood (this JournaL, V, 373) who says of the dog-dung puer, “The
quantity of ammonia and volatile bases produced is very small, but non-
volatile bases are produced in considerable quantity.” The bating process
seems to involve two types of ferments. The first produces the deliming
acids and the second causes the solution of hide substance so as to
separate the fibers and make the resulting leather pliable. The acid
ferment seems to thrive best in a bate containing 14-28 parts CaO per
100,000, while the other (alkaline) ferment prefers a liquor having 8-1%
parts. The author regards the second stage of bating as an incipient
putrefaction. Another experiment was tried in which four packs were
run through one liquor, each one remaining only over night. The results
were similar in character to the others. L. B.

Red Mangrove Bark in Madagascar. ‘ConsuL J. G. CaArTER, Tamatave.
Consular Reports, Vol. 15, No. 20. The value of “red mangrove” bark
shipped from Madagascar since 1905 is shown in the following table:

Year Metric tons Price _Total value
1005 tvvveinnneiinnnn 137 $16.44 $2,252
1000 ... 1,408 24.26 34,736
1007 tviverennnnnnns 9,026 14.27 128.864
1008 ......iiiiiinnn, 3,754 12.31 46,214
1000 ..iiiiiiininnn. 22,10% 14.96 . 328,800
13 (o J 36,181 14.56 527,833

1911 (six months) .. 24,441 14.04 343,200
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The mangrove forests are on the northwest coast of the island, cover-
ing an area of approximately 220,000 acres, with an estimated average
density of 1,000 trees per acre. The trees range from 6 to 12 inches in
diameter and reach 100 feet in height. The estimates do not state what
proportion of the mangrove trees are of species yielding tannin in paying
quantities. Two species are cut, one (called by the natives anabovahatra)
yielding much more tannin than the other (tsitolony). The botanical
names are not given. The wood of the various kinds of mangrove is
extensively used for building and other construction, and as fuel by the
river steamers; also for charcoal. Only about 10 years are required for
the trees to reach marketable size, so that the industry promises to be
continuous if wisely managed. Concessions may be obtained from the
Governor-General, the time limit for 5.000 hectares (13,500 acres) being
5 years; longer for larger concessions, but none above 20 years. The tax
is 2 cents per year per hactare. The labor cost of the bark (dried) is
from $5 to $6 per ton. Nearly the entire production goes to Hamburg
in British and German ships. L. B.

Notes on Sewage Sludge and Its Disposal. Dg. J. GrossMAN. Journal
of the Society of Chemical Industry, 31, 3-6, Jan., 1913. Disposal of
sewage by water carriage is wasteful. The total waste for Great Britain
is about $200,000,000 per year in manurial value. The recovery of this
by chemical means would be a hopeless task, because of the great amount
of liquid through which it is distributed. Another objection to present
methods of disposal is danger to the public health. The dumping of
sludge at sea has been shown to be dangerous because of contamination
of oyster-beds, etc. In many English towns the settled sludge is filter-
pressed and the cake dumped on land bought for the purpose. In some
instances the cake is carted away by farmers for manure. Experiments
on its manurial value show that it is not above $2.50 per ton for the
dry matter contained. It is possible to gasify sludge cake, but the return
is not sufficient to cover the cost. The writer has worked out a process
for the distillation of sludge with superheated steam which recovers the
grease, and by the removal of the fatty matters increases the availability
of the residue as fertilizer, and at the same time sterilizes it so that it
can be used with safety. L. B.

Tanning and Dressing Pigskins for Saddles. G. B. SrtockToN. The
Leather World, 4, 8-9, 20-21. 'The hard. tough grain of pigskin makes
it superior for saddle leather. Only the best skins can be used, inferior
ones being used for belts, purses, etc. Pigskin contains more natural fat
than calf and similar skins, and therefore requires special care in the
beam house. Since few tanners handle these skins alone, they are apt
to be run through with hides. kips or calf. They should be limed in a
vat by themselves. After soaking, they are put into an old lime for 24
hours, then taken out, the bath plunged and skins replaced. Next day
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they are again drawn and worked over the beam on the flesh side with
the unhairing knife to remove excess of grease. The lime liquor is
strengthened and the skins replaced. This process is continued 12 to 14
days, strengthening every other day. In removing the bristles special
care must be taken not to mar the grain, which is quite uneven. Either
pigeon- or dog-dung may be used for bating. Two liquors are used;
an old one first, for 24 hours. The skins are then scudded on both sides
and put into a new bate, made with about 1 pound manure to a skin,
remaining 24 hours, or longer if necessary. After a second scudding
they are hung in clean water over night. A gambier liquor, increasing
from 1° to 8° Bk, is used the first month of tannage, the skins handled
every day. The skins are then shaved and hung in the liquor another
week. They are then transferred to another pit where they are laid flat
with oak bark dusted between and covered with gambier liquor, the
liquor being kept at about 12° Bk. and the skins handled once in three
days. After 4 or 5 weeks in this pit they are transferred to anothgr,
where in addition to the oak and gambier, 5 gallons of quebracho
extract is added, making a liquor of 16° Bk. With weekly handling the
skins remain here 3 to 4 months, then washed and dried. For saddle
work, now select those having perfect grain, and pile damp for one or
two days before shaving. The shaving should not be carried quite to
the required thickness, leaving a little to be taken off in finishing. After
soaking in warm water the grain is brushed and given a hard sleaking,
then rubbed over with fine pumice and sleaked again with a dull brass
sleaker having rounded corners. A hot dip of quebracho liquor comes
next, lasting 3 or 4 days with daily handling. Then rinse and oil lightly
on both sides with linseed oil, applied with a piece of flannel. The flesh
side is now stuffed lightly with water dubbin, a mixture of cod oil, tallow
and cold water. Dry in a moderate heat. The superfluous grease is
removed from the flesh with a sharp sleaker, and the grain side moistened
with water. The skins are then “whitened” lightly with a small keen-
edged knife, and after dampening set out to remove the marks caused
by whitening, and then dried again. If a natural color is desired, a
finish of Irish moss and gelatine (Y4 pound moss and 1 ounce gelatine
to 5 gallons water) is applied to the grain with a fine brush and the
grain rubbed after a time with a damp cloth. After sizing the skins
are again dried and boarded, and then sleaked on the flesh and “glassed.”
Anatto is used where a yellow color is desired, a filtered infusion being
applied with a brush and followed with a size of linseed oil and gelatine.
If the leather is not stiff enough, Irish moss is applied to the flesh side.
L. B.

The Fungi of Excreta. James Scorr. The Leather World, 4, 21-3.
Both bacteria and molds grow in the excreta used for bates and puers.
Scott studied the growth of fungi by enclosing dung in a test-tube closed
with cotton. The growth may be observed from outside with low mag-
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nification. Scott believes that the molds aid in the processes of decay
necessary to prepare dog-dung for use in puering. Illustrations of several
species are given. L. B.

Suede Leather from Foreign Hides. W. ErrNer. Gerber, 1911 [37]
269. The crude material should be dense in fiber, such as the so-called
“wild skins” or certain grades of lamb and sheep skins from Africa and
Asia, also the African “blackheads.” Formerly hides with poor grain
were used, but it is now seen that high grade skins are required.

It is not necessary to sharpen the soaks as some think, for the salt
readily takes up water. The aim is to prepare for a firm tannage and
the soaking is not pushed after the hides are thoroughly impregnated
with water. For salted hides, 2-2)4 days soaking in fresh water with
one change suffice. For African unsalted hides, the soaks may be sharp-
ened with caustic soda which does not attack the hair like sulphide. In
liming, sulphide is used, instead of pure lime which would make this
leather spongy, and here it is needful to keep the flesh firm. If the hair
is to be preserved, the hides are pasted with calcin, sweated and de-wooled
on the beam. They are then swelled in a lime prepared from equal parts
of quick-lime and sulphide, 4 kg. of each to 100 pelts. Ordinarily the
fells from the soaks go into a used lime for 4-5 days, are then unhaired
and put in a fresh sharpened lime for 4-5 days more. The swelling with
sulphide, which does not withdraw hide substance, is the most important
feature of this process. A dung bate is not suitable here, as for glacé
leather, but an acid bate as with lactic acid. This may be derived as a
residue in the same manufacture. To carry out the scouring of the
fells without loosening the hide substance, the swelling from the limes
is meanwhile reduced by applying the residual acid liquor from the bran
bate. The cleaned fells generally receive a weak bran bate to make
them more receptive of the “Gar” which is composed of 3 per cent. alum,
34 salt, 5 flour, and 34 barrelled egg, reckoned on weight of pelt. Latterly
a 2 per cent. formaldehyde tannage has been substituted; this cannot
be used in combination with albumin with which it reacts. W.J. K

Dyeing and Currying of Suede Leather. W. EirNer. Gerber, 1911 [37]
311-14. To produce the fine plush surface now demanded by fashion.
careful mechanical treatment is required. The flesh of the leather is first
faced on revolving disks coated with emery, the effect being to cut or
shear off the fibers rather than a grinding. After a “broschiren” in luke
warm water and wringing out or centrifuging, the moist leather is ground
to the desired surface on the grain by holding against revolving hone
roflers. Both machine operations are minutely detailed. ~The writer
supplements his earlier papers on dyeing in Gerber of 1897, 1808. The
fells are softened and stroked with pumice stone to open the plush.
Vegetable dyes are principally used, being precipitated by metallic salts,
generally alum. Of this, 10 parts are dissolved in 50 parts boiling water
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with addition of 09 parts chalk. The decanted solution is added to the
dye decoction in amount insufficient to throw down all the color. Aniline
dyes are added to strengthen the colors. For full, bright shades, titanium
potassium oxalate is added with the alum. Copper and iron vitriols give
dull and dark hues. W. J. K

The Use of Antichlor in Vegetable Tannage. \W. EiTNER. Gerber, 1911,
(37] 297-9. A special preparation in the market, designated “Citol Breil,”
claiming to greatly improve leather if employed just before tannage. was
examined by the author and found to be finely granulated sodium thio-
sulphate. This salt does not forward tannage aside from what might
come from its slight alkaline reaction and its promotion of diffusion.
Attempts to utilize various salts on these scores have failed. The author
has found antichlor to be a good preservative of hide in case of inter-
ruption of the factory process. Trials of the “Citol” according to direc-
tions failed to show any utility in leather making. W.J. K.

Substitutes for Expensive Fats. W. EirNer. Gerber, 1011, [37] 325-7.
Fish oil is the most valuable fat for leather, rendering it soft and water-
proof. These properties are due to its tanning action, which is still
greater in degras, moellon, etc., which are formed from fish oil in chamois-
age. Vegetable oils may be made to produce a similar effect to some
extent when applied as fat liquor as used in chrome tannage; a perma-
nent fat tannage results here, differing from ordinary greasing. Certain
oils like castor oil produce on trcatment with sulphuric acid (sulphonating)
a degras substitute. The second important fat for leather is tallow. Its
function is to thicken the fish oil, fill the leather and give it a soft feel;
it also lightens the color while the fluid oils darken it. Mineral oils are
useful in retarding the resinifying action of fish oils, in reducing the
stickiness of wool-fat, and in filling leathers without harm. An oil of
0.88 to 0.9 sp. gr. or a wax of 30° melting-point may economically prop-
erly replace 25 per cent. or more of fish oil or tallow. Wool-fat is used
also as a leather greese, but is properly a filler; it is becoming dear. Rosin
oil, coal- and wood-tar oils can be used to some extent. W.J. K.

The Governing Elements in the Tannage of Kips. \V. EITNER. Gerber,
1912, [38], pp. 1-3, 15-17, 29-31. The soaking often requires especial care.
the crude stock being decidedly hard. In general, during the operation
of soaking, it is not sufficient to restore the dry hide to its original soft-
ness, but also to completely impregnate it with water in order to prepare
it for the subsequent liming. Softening by mechanical treatment, as for-
merly practiced and sometimes at present, does not do this last. On the
contrary it is possible that a properly soaked hide, especially when chem-
icals have been used, may not feel soft but even stiff. After a chemical
or “sharpened” soak, an old lime should not be employed, for this may
cause considerable loss of hide substance and lower the rendement. The
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duration, of liming is from 5 to 10 days. For upper leathers where the
best hides are used. the soaks are but slightly sharpened and the liming
follows in the usual plan, in three successive limes to which calcin has
been added ; sulphide should not be used. It is better that the hide should
swell in tanning than during liming. The tendency to excessive swelling
in liming of kips which have been chemically soaked often leads to the
fault of excessive bating in order to bring down the plumping, thereby
weakening the pelt. It is not correct to remove lime plumping by the
bate, for this hinders observation of the real office of bating, namely,
removal of certain hide material. It is better to delime with acids before
bating, and the cheap hydrochloric acid is just as well suited as the more
expensive organic acids. The acid should be added portionwise to the
bath and not too rapidly, else swelling results from excess of acid. To
avoid the risk from free acid, preparations of ammonium butyrate have
been substituted which form a soluble double salt with the Nme. The
delimed hides, if intended for sole leather are next watered to dissolve
the lime salt. Hides for upper leather receive a dung bate or for the
finer leathers one of the new substitutes, oropon, etc. A common error in
small upper leather tanneries is the use of old pine liquors for the fore-
tannage. Two cases of this sort from clients reporting defective grain
as both loose and brittle are quoted. These troubles originate from too
vigorous a bating and a subsequent wasting of the hide in the vats or at
least a failure in sufficient filling. The brittle grain is due to presence
of butyric acid in the old fermented liquors. During the long time (8
days per vat) in these, the hide is hydrolyzed and a glue-like substance
produced which on tannage gives a hard grain. This error is avoided
in America where the tannage begins with sweet liquors. It is therefore
better for upper leather kips to begin with a Japonica liquor of 6° which
is strengthened from time to time, completing in 24-36 hours. This pre-
vents the faults in grain, but to secure a full leather of good weight the
old tannage in pine liquors will not do, for these are poor in tannin. It
is advisable to strengthen the vats with gambier, or triumph quebracho
extract; Argentine extract is entirely unsuitable. To maintain the maxi-
mum secured by a rational tannage, careful attention should be paid to
the greasing during currying. Only fats having tanning action are suited,
such as fish oil, moellon, degras, sod oil; mineral oils fail. Other fats
of animal or mineral origin will, however, give weight and make water-
proof. These two classes of fats are best applied separately. The fish
oil, moellon mixture, etc., is applied in the drum until the leather heats
from chemical action, which is then left to finish as the leather dries in

the open air. Suitable oils for filling are drummed in hot afterwards.
W. J. K

Salted Hides in South America. A. R. Ledertechn Rundschau, 1911,
pp. 385-6. This correspondent describes how the hides are prepared for
transportation. If salt be sprinkled on or merely rubbed into the green
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hide, the product will not withstand heat; salt brine must first be used.
The stripped hides are let cool, trimmed and then left stand several hours
in salt water of 5° B., then piled and the “blood water” left drain off.
The salt bath proper then follows, 20° B., 12-16 hours. The hides are
next spread out and piled, 6-10 kg. salt being strewed over each, similar
to the layering in tan pits. Sometimes vats are used here to avoid too
rapid drainage and drying of the hides. Sea salt gives the best results.
Pure salt is not used for strewing, but a mixture of 14 new salt, */, used,
greasy salt to prevent too vigorous action on the hide. W. J. K.

Testing for Fish Oils. Marcusson and voN HuBer. Chem. Rev. Fett u.
Hars Ind. through Mat. Grasses, 1911, [4], 2377. By the action of bromine,
fish oils give octobromides which differ from the hexabromides yielded
by vegetable drying oils in being very difficultly soluble in benzol. In
examining soaps, 10 cc. of total fat acids are agitated with 200 cc. of a
solution containing I vol. bromine, 28 vols. glacial acetic acid, 4 vols.
nitrobenzol, and left stand 1 hour; if no ppt. has formed, fish and drying
oils are absent. If a ppt. forms, it is let deposit 2 hours longer, then
filtered, washed with ether, dried and weighed. It is then heated with
200 cc. benzol to every 2 grams on the water-bath for %42 hour (reflux
condenser) ; if the solution is complete, fish oils are absent. If insolubles
are present, they are filtered hot and dried. If on testing the melting-
point there is no fusion below 200° but a partial decomposition with
blackening at this temperature, fish oils are proved present. If the melt-
ing-point is below 200°, a new extraction is made with benzol to elevate
it. The hexabromides from drying oils melt at 175-180° without decom-
position.

Fish oils also give directly difficultly soluble bromides (of glycerides)
with Halphen’s bromine solution; a negative result proves their absence.
A ppt. may, however, be due to vegetable drying oils and the brominated
glycerides cannot be distinguished. It is necessary to saponify and
examine as above. W. J. K

A Practical Tawed Leather. Gerber-Courier, Jan. 20, 1912. Chrome
leather has displaced alum tannage in many cases where white leather is
required, especially where resistance to water is necessary. Tawed leather
has the advantage in color, smooth grain, etc., and by impregnation with
tallow may be made highly water-resistant. Hides for white leather were
formerly unhaired by scraping, but this is hard to do and is liable to
injure the grain. Sweating is better, with special care not to let it proceed
too far. The tan-bath is at about go° F. and contains for 100 pounds
white hide, 10 pounds alum, 6 pounds salt and from 15 to 18 gallons of
water. In this the hides are milled for 2 or 3 hours, and lie 1 or 2
days. After drying, the leather is moistened and worked to make it soft.
Tallow heated to 190° F. is now worked into the flesh side until it begins
to come through on the grain. When finished, the grain will be yellowish
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white. If tan color is desired, the hides are dipped in an extract solution
before tannage. By scudding out the fat from the grain an aniline dye
or iron black may be applied. L. B.

PATENTS,

Staking Machine, English Patent No. 22,042. W. P. THoOMPsON,
Liverpool.

Boarding Machine. English Patent No. 23,237. W. Farrar and S.
Young, Bramley, near Leeds.

Rubberizing Hides. English Patent No. 22,716. R. WiTHEY, Bermond-
sey, London.

The hides are steeped in a hot solution of pure para rubber in benzine.
coal-tar naphtha, benzol and carbon disulphide, and then transferred to a
rotary steam-jacketed drum containing the same solution.

Cylinder for Leather-shaving Machines. U. S. Patent No. 1,016,279.
C. A. Louckeg, Newark, N. J.

Waterproofing Compound for Leather. U. S. Patemt No. 1,016,137,
P. F. Frost, Silverdale, Wash.

The compound is two-thirds melted tallow, one-fourth oil of tar and
one-twelfth melted rubber, with a luster-giving substance.

Evaporating Apparatus. U. S. Patent No. 1,016,160. P. KesTNER, Lille,
France, assignor to Kestner Evaporator Co., Philadelphia.

Machine for Removing Bark from Logs. U. S. Patent No. 1,015,898.
Frep LiBert, Green Bay, Wis.

Separator for Vacuum Pins. U. S. Patents Nos. 1,015,629 and 1,015,704.
GeorGE M. NEwHALL, Philadelphia, Pa.

Apparatus for the Evaporation to Dryness of All Liquids, Tanning
Extracts, Etc. French Patent No. 429,564. R. Jova, Isere, France.

A wheel dips into the liquid, and revolves in a space through which a
current of warm air is forced. The dried material is automatically scraped
off the slowly revolving wheel.
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COUNCIL MEETING.

A meeting of the Council was held in New York City, Friday,
March 1st, the following members being present:—Messrs,
Veitch, Griffith, Reed, Teas, Hoppenstedt, Small and Oberfell.

H. C. Reed, F. H. Small and J. H. Yocum were appointed a
committee to re-write the method of tannin analysis and to report
by April 1st.

The following subjects were selected for collaborative com-
mittee work :

The Disposal of Tannery Waste, F. P. Veitch, Chairman.

Amalysis of Fats and Qils, C. R. Oberfell, Chairman.

The Determination of the Acidity of Liquors and the Matter
of a Proper Preservative. Ionization, Lloyd Balderston, Chair-
man.

Leather Analysis, F. P. Veitch, Chairman.

Proper Sampling of Leather for Analysis, F. H. Small, Chair-
man.

Salt Stains on Hides, J. H. Yocum, Chairman.

T