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CHANGE IN METHODS, LEATHER ANALYSIS,
(Glucose Determination.)

.

The vote on the proposed changes was as follows:—Total
vote, 42; necessary for adoption, 28; for adoption, 37; for re-
jection, 5. The change is therefore adopted, and will become
effective upon the publication of this notice in the JoURNAL.

H. C. REeEp, Secretary.

The revised method is as follows:
SOLUTIONS :
Copper Sulphate.
Dissolve 34.639 g. of CuSO,.5H,0 in distilled water and dilute
to 500 cc. Filter through asbestos.

Alkaline Tartrate Solution.

Dissolve 173 g. of Rochelle salt and 50 g. NaOH in water
and dilute to 500 cc. Allow to stand two days and filter through
asbestos.

Normal Lead Acetate Solution.

Prepare a saturated solution of normal lead acetate.

Determination of Glucose.®

Place 200 cc. of leather extract of analytical strength in a
Va-liter flask, add 25 cc. of a saturated solution of normal lead
acetate, shake frequently (5-10 min.), and filter. (The funnels
and beakers must be kept covered to prevent evaporation.) Add
to the filtrate an excess of solid potassium oxalate. Mix fre-
quently for 15 min. and filter, returning the filtrate until clear.

? The rate of heating of the Bunsen burner used should be regulated be-
fore sugar determinations are started. This is best done by adjusting the
burner so as to bring 25 cc. copper soln. + 25 cc. alk. tartrate soln. -+ 50 cc.
H,0 in a 400 cc. beaker to 100° C. in exactly four minutes.
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Pipette 150 cc. of this filtrate into a 600 cc. Erlenmeyer flask,
add 5 cc. of concentrated HCI and boil under a reflux condenser
for 2 hrs. Cool, neutralize (place a small piece of litmus paper
in the flask) with anhydrous sodium carbonate, transfer to a
200 cc. graduated flask and make to volume. Filter through a
double filter. (The filtrate must be clear.) Determine the
dextrose in the solution immediately.

Place 25 cc. of the copper solution and 25 cc. of the alkaline
tartrate solution in a 400 cc. beaker. Add 50 cc. of the clarified
and neutralized solution above mentioned and heat to boiling in
exactly 4 min. and boil for 2 min. Filter immediately without
diluting, through asbestos,*® wash thoroughly with hot water, then
with alcohol, and finally with ether; dry for half an hour in
water oven and weigh as cuprous oxide, determine the amount
of dextrose by the use of Munson and Walker’s table (Bull. 107,
Rev. Bu. of Chem., p. 243) and report in percentage on leather.

TENTH ANNUAL MEETING.

The tenth annual convention of the American Leather Chem-
ists Association was held at the Hotel Traymore, Atlantic City,
N. J., beginning on Thursday, Dec. 4. The Association was called
to order by the President, W. K. Alsop, Secretary H. C. Reed
being also at the table. The meetings were held in the sun parlor
on the top floor of the hotel. The following is a nearly complete
list of those who attended: °

C. C. Smoot, III; H. B. Van Dyne, George L. Adams, W. T.
Buchanan, F. H. Small, W. H. Dickerson, Sig. Saxe, George A.
Kerr, Charles M. Kernahan, Henry W. Healy, A. O. Beardmore,
George W. Daugherty, Edward D. Van Tassel, Jr., Charles R.
Delaney, L. M. Richeson, J. S. Robeson, H. T. Wilson, F. O.
Sprague, R. W. Griffith, Edgar A. Prosser George D.” McLaugh-
lin, Lee H. Lincoln, Thomas Blackadder, Cudworth Beye, Thomas
A. Faust, F. S. Havens, Reinhold A. Lang, P. S. Tilden, Roy L.

10 The finely divided, long-fibered asbestos to be used in the glucose
determination should be digested with HNO,, washed, then digested with
NaOH and washed. When gooch filters are prepared, they should be

washed with boiling Fehling’s solution, then with HNO,. The mats thus
prepared can be used for a long time.
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Wisdom, M. F. Corin, Charles R. Oberfell, M. F. Nichols,
Walter R. Snell, F. P. Veitch, Neale Ransom, J. S. Rogers,
Henry H. Hurt, Edwin J. Haley, L. Balderston, J. Edgar
Rhoads, W. H. Dickerson, B. S. Agnew, P. R. Smith, Oskar
Reithof, Harry W. Smith, John Helfrich, W. H. Teas, Allen
Rogers, Louis E. Levi, George L. Rumpf, W. P. Maxwell, C. M.
Morrison, C. W. Norris, K. G. Mackenzie, R. C. Jacobsen, W.
H. Gardner, J. G. Brown, J. S. Harman, Edward J. White, F. A.
Loveland.

The opening address was delivered by President Alsop. (The
text of the address follows this synopsis of the meeting.)

H. C. Reed then read the Secretary’s and Treasurer’s reports.

SECRETARY'S REPORT, 1913

Total Active Members, December Ist, IQI3 +ceceteveriarns crneenannnn 133
Total Associate Members, December 1st, 1913 ... «.v.... IRETRT R 141

Total Membership December 1st, 1913.-.. c.cociiieeiniinene. 10 274

Active Members elected during the year............oooivet. 21
Associate Members elected during the year................. 17

Total additions . cccoceceeers teeieenneinirrrenennsnvonns 38
Active Members resigned during the year «.......cocveeee. 9
Associate Members resigned during the year............. ... 14
Associate Members died during the year.................... 1

TOtal 10SSE8 e seveer coecoenens sasenncsossssnnsassnnans 24

D [ O ¢ 14

Total Membership December 1st, 1912-.cccuveneen.nn, 260
Net gain during I913..cceeeeeeeeiiieiiiiiiiiiiiae... 14

Total Membership December 1st, 1913 .cccevevinnnanns 274
Deaths, Horton Johnson.

TREASURER'S REPORT, 1913

General Account

Balance, December 1st, 1912 - cccovvenei it cannnt, $ 793.31
ANNUAl dUES ¢ ¢ evteercreerenontenreecnectaansasnesnns $1,170.12
Contingent expenses (not used)........ccoeevenn... 125.00
Procter Laboratory fund « ... coovveenn i 478.50
INterest - ccceer ceeneetoeserssennesnsosssacasesaanocns 7.10 1,780.72

] $2,574.03
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Disbursements
Annual meeting eXpenses ... ...coceiiiriiiiiitinas 322.75
Council meeting EXPEISES -t vt sveutnsonrncoseeerasan 163.60
Committee EXPENSES: v vv ettt ottt tiiens soriaiane 76.40
Clerical exXpenses ... ..ccveetieeieriiieiietreeiasnies 250.00
Priuting, stamps, envelopes, telegrams, expressage ...  315.70
Contingent expenses (as above)......c.cooveveieinenn 125.00
$1,253.45
TO JOURNAL 8CCOUNT «vvtvueuronniearneronnansvacsnsse 135.93 1,389,38
Balance December Ist, 19I3 +ccuerereicnnennnen. $1,184.65
Journal Account
Receipts
Advertisers. . coee ettt ettt cetanessacecnsnncs socann $1,326.40
FOI JOURNALS ++-t coeeeencnsoanesnes toes sonsneases 61.25
Forbound volumes. ... ccooivt ittt iine cenneenns 46.50 $1,434.15
Disbursements
JoUurNALS December 1912, to November 1913 ......... $1,033.00
Abstracts and Translations......ceovveveennnieeineenns 219.95
Reprints..c.coenii ittt iiiiiiiiiiiii e 98.85
EditOr’s EXPenSes. -« «cvuerenreetatetatrantes anas . 14L53
SubSCriptions «.cuvviei it ittt e 30.50
Bound volumeS .« ce coertereverane o seans coesosanns 21.75
(Y S 24.50 $1,570.08
JourNAL deficit Nov. 3oth 1912, to Dec. 1st, 1913. $ 135.93
Recapitulation
Balance December I8t, IQI2:.coeteeuruenrnnntnrcncns $ 793.31
RECEIPLS + e vrnnevinettiiiiiiiiiietoenitiinnnenaes 3,214.87 $4,008.18
Bxpenditures ««..covtvitiiit it ittt 2,823.53
Balance December 1st, 19I3-... -ccotineiinnnns $1,184.65
Due from advertisers «...ccecooeeceencnes $293.34
Unpaid dues ... ... oovvvnienenn cuvnne 210.00

The President then called for the report of the committee on
oils and fats. The Chairman, C. R. Oberfell, presented the re-
port, which was published in the December Journal. The discus-
sion which followed this report will appear in a later issue.

The chairman of the committee on color testing was not
present, and the report was presented by F. H. Small. The
tests made by the collaborators were exhibited. This report was
also printed in the December Journal. A rather long discussion
followed the reading of the report,” an abstract of which will be
published later.
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At the last annual meeting the Secretary was requested to
communicate with Schleicher and Schull with reference to the
complaints which have been made in regard to the quality of
their filter paper, No. 590. His report was now called for, and
is as follows:

New York, Dec. 1st, 1913.
RerorT ON No. 590, S. & S., 15 cM. FILTER PAPERS.

Reporting on the No. 590 Filter Papers, I quote the following
correspondence with the manufacturers, Carl Schleicher &
Schull, Dueren, Germany, (January 15th 1913). '

“At the recent Annual Conference of the American Leather
Chemists Association held at Washington, D. C,, I as Secretary
of the Association, was requested to communicate directly with
you to ascertain if something could not be done to obtain a more
uniform and better quality filter paper, than has been furnished
us recently. The paper prescribed by the A. L. C. A., method
for tannin analysis in the filtration of tannin solutions, is your
No. 500 S. & S., 15 cm., grade, and the faults we have to find
with it are of varied character. Frequently whole packages of
the filters are so absolutely rotten as to make it almost impossible
to pleat without tearing. With an expensive paper such as the
No. 590, this means a considerable actual money loss, and our
method states that the papers shall be pleated. Another feature
that causes trouble, is the lack of uniformity in the thickness
and weight. All filter paper absorbs tannin to a greater or less
degree, and the heavier the paper the greater the tannin ab-
sorption. This variation in weight necessitates the discarding of
many filters. The variation in thickness is not confined to
separate filters, but may be observed in one and the same paper,
one portion being considerably thicker than another.

Will you kindly take this matter up with me as Secretary of
the A. L. C. A, with the view of bettering the existing condi-
tions? Certainly the reputation of your filter papers will suffer
greatly if something is not done. What we desire is a paper that
will fold without breaking, but not a heavy paper. The lighter
the paper, the better, so long as it will not break. At the same
time, we desire no other grade of paper than the No. 590, as
the official method specifies its use.”
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Schleicher & Schull replied on the 14th of February, as fol-
lows :—

“We have carefully studied the contents of your favor of the
15th ultimo, and are sorry that you have to complain as to the
quality of our chemically pure filters, No. 590—15 cm. Our
filters No. 590 represent a hand made article and you will under-
stand that as it is almost impossible to turn out one sheet in the
same thickness of another, small variations will therefore be en-
tirely unavoidable.

After all the reference samples we have kept back from
former supplies show that the filters are partly a little too thin,
which of course, must be avoided in the future. We are send-
ing you separately samples of our present stock, which we hope
will answer your wishes.

You may rely upon us, that it will be our utmost endeavor to
satisfy you, and do not hesitate to believe that we shall be suc-
cessful, and all filters No. 590—15 cm., we send to the United
States in the future will be specially selected.”

H. C. REED.

Mr. Reed said further that for a time he got very good filters,
but that recently he had found the same difficulty, the papers be-
ing liable to break in folding. The sample package sent by S.
and S. were excellent. T. A. Faust recalled the-suggestion made
last year that an attempt be made to arrange with Schleicher
and Schull for a special line of filters made for the Association
and handled by some member. C. W. Norris said that the man-
ufacturers might be willing to furnish a special selection of filters
to the Secretary through their American agents. Mr. Norris
reported having to discard in some instances as many as 40 per
cent. of the filters in a package.

F. H. Small next presented the report of the committee on
sulphite-cellulose, extracts which appears elsewhere in the
present number.

The second session convened at about 3 o’clock in the
afternoon, Dec. 4. George A. Kerr presented a paper on
the detection of mangrove. This paper is published in this
issue of the JoURNAL. -
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L. M. Richeson then read a paper on the extraction of tanning
materials in copper and glass, which is printed in this number.

F. H. Small read “Remarks concerning an extraction thimble,”
which will also be found in this number.

President Alsop next called for a report from the committee
on comparative analysis, C. R. Delaney, Chairman. Mr. Delaney
presented a partial report, the work having been completed so re-
cently that there had not been time to tabulate results.

F. P. Veitch, Chairman of the committee on free sulphuric
acid in leather, was next called on. He gave a brief verbal
report, and then read the paper on the same topic which had
been written by Dr. Otto Kress. This, with the discussion which
{ollowed, will appear later.

S. Saxe was next called upon. He read a correspondence
with Professor Procter in reference to methods of reporting the
analyses of materials containing sulphite-cellulose extract. This
was followed by a long discussion. The letters and discussion
will be published in a future number.

The third session was held on Friday morning, Dec. 6. The
first matter was the report of the committee on sampling, pre-
sented by C. W. Norris. This report had been printed in the
December Journal. An additional proposal in regard to the
sampling of solid extracts was submitted, to be known as pro-
posal C. It is as follows: On units of weight of 50,000 or less,
the number of packages to be sampled shall be represented by
3 per cent. of the weight. A spirited discussion followed the
presentation of this report. A synopsis of the discussion will be
printed later.

M. F. Corin read a paper on the Purification of Water, which
was followed by a long discussion. Both paper and discussion
will appear in a future number of the JourNAL.

F. A. Loveland read J. J. Desmond’s paper, “Quality or Quan-
tity,” which is published in the present time.

W. H. Dickerson presented notes on some experiments with
sulphite-cellulose extracts, which will be published later.

At the afternoon session on Friday, Cudworth Beye addressed
the Association on the interrelation between the A. L. C. A. and
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the National Association of Tanners. Mr. Beye is the Executive
Secretary of the N. A. T.

Much discussion followed this address, in the course of which
a resolution was adopted in favor of holding the next annual
meeting of the A. L. C. A. at Chicago at the time of the meeting
of the N. A. T,, and devoting as much time as may be necessary
to the discussion of topics of interest to the associate members.
The paper and an abstract of the discussion will appear in a
future issue.

Dr. Allen Rogers now read his paper on “Depilating Methods,”
which is printed in this number.

The paper by F. P. Veitch and J. S. Rogers on the Clarification
of Leather Extracts for the Determination of Reducing Sugar
was read by the former. This paper and the discussion following
will be printed later.

H. C. Reed, Chairman of the committee on Procter Laboratory
fund, reported about $500 subscribed. It was decided to issue
a third appeal to the members, asking for small and prompt sub-
scriptions from all who had not already responded.

F. P. Veitch, Chairman of the committee on tannery waste,
stated that but little had been done in the course of the year on
the subject. He asked that those interested send samples of tan-
nery effluents to the Leather Laboraory. Further discussion on
the utilization of tannery wastes was carried on by H. W. Healy,
F. P. Veitch and others. An abstract of this will appear in a
future number.

On Saturday morning, Dec. 6, C. R. Oberfell read his paper on
“Industrial Chemistry and the Leather Industry,” which appears
in this number.

W. H. Teas then gave an address on the Interpretation of
Tannery Analyses, which is published in this issue.

The President appointed F. P. Veitch and H. H. Hurt as
tellers to count the votes which had been cast in the election for
members of Council. While the count was in progress, R. C.
Jacobsen was invited to speak. He said

“Mr. President and Gentlemen: This invitation is as
unexpected as it is pleasant. It is always a great pleas-
ure to me to talk to the trade. As a general rule, I am told, I talk
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too much to them, but these discussions.during the past two days
make me feel that by degrees we are all of us striving to achieve
perfection. It may be we are a long way from it, but it calls to
my mind an experience I remember in regard to Sam Jones, the
celebrated evangelist. He was down in Atlanta and was talking
about perfection, and he said, “Has anybody ever seen a perfect
man? If so, stand up.” Of course nobody arose. There is no
perfect man—except perhaps in’ this Association. Then he said,
“Is there a perfect woman? Are there any perfect women in the
world? Does anybody know of a perfect woman?”’ A little
woman stood up in the audience. “Ah! sister, have you seen or
heard of a perfect woman? Now you will tell us something.”
“Well,” the little old woman piped up, “I've heard a good deal
about her, but I've never seen her. She was my husband’s first
wife.”

Well, gentlemen, I can look back to the time when there was
no Chemists’ Association; when tanners were throwing millions
of dollars of material away in their tanneries. I don’t know
whether you remember Dr. H. E. Sturcky or not. I think he was
here before your Association was formed. I remember when he
came at the invitation of Jackson Schultz and began analyzing
“spent” tan bark for tanners, and found they were leaving half
of the tannic acid in the bark; and I believe that that was the
first time that the tanners really were stirred up in -regard to the
great need of the chemist.

Now I did not prepare any paper to-day. I did not expect to
speak, but it always seems to me when I am in the company of
an Association like this that it proves to be a great source of
stimulation. In listening to your papers—of course there are a
great many hard words used, some perhaps you don’t understand
yourselves, but they are all good words—it struck me that at your,
future meetings you might possibly improve by having one day
devoted say to tannery problems, having the tanners here. Now
you are going to meet, as I understand, next year with the
National Tanners Association and this may result in expanding
the usefulness of your Association.

Then it struck me also, if I may take the liberty of making the
suggestion, that the question of chemical engineering might be
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taken up. That is a very important point. Probably your Coun-
cil has discussed this.

I think while we are here this morning something might be
said in regard to a sesearch station. I refer to the one in
Vienna so long and so ably directed by Wilhelm Eitner. I don’t
know exactly what steps could be taken. These things have to
be talked about before practice follows; but it does seem as
though something might be done so that some members, or some
one member of your Association, might possibly be placed in posi-
tion where entire attention could be given to original research.

I have been surprised—of course I am not a chemist; I am
simply a hard-working newspaper man—but I have been sur-
prised at hearing chemists mention the possibilities they can see
in perfecting the leather industry. I was talking with a leather
machinery man the other day. He insisted that their machines
were far from perfection, but that progress is being made. It
does seem as though steps might be taken some of these days to
arrange for our industrial chemists to have time to get away
from the bread-and-butter effort, the same as they have to-day
in the domain of medicine and surgery. And sometimes I think
if our big tanners were approached, particularly those who are
approaching old age and not in very good health, if it were polite
to suggest it to them, that they might think of endowing a school
of original research. Something might come of this, because it
is only by having opportunity to give your time and leisure to
these problems that big things can be done.

We are going along, but it is simply part and parcel of our
daily bread. And in regard to this question of going ahead, a
man in a train the other day was telling me a little story. I do
not know how veracious it is, because you do not always hear
truth in the smoking compartment of a Pullman car ; but he spoke
about a man out in Dakota who was very much bothered by the
loss of his sheep. The coyotes kept taking them away; and he
heard of a wonderful dog about 5 miles distant that might be
obtained for $10. Well, he decided after a while that it was
cheaper to pay $10 for a good dog than to continue losing
sheep, so he bought the dog. All his neighbors heard about it,
as they always do in these country places, and of course they
were very much interested in the result. Well, the old man was
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down in the store in the little town a short time later and some-
body was speaking about the dog, and he said, yes, he had him;
he had him; and he was asked, “What is your experience with
him?” Well,” he said, “the other morning mighty early I heard
a terrible noise in the yard outside, and I looked out, and there
I saw the biggest coyote I have ever seen—the biggest coyote;
and there was Pete, my dog,” he said, “and they were running at
full speed. I says, ‘Go it, Pete! Go it, Pete!”” The old man
stopped, and a little fellow from behind the stove piped out, “Did
he ketch him?” The old man replied, “Catch hell! Pete was
ahead.”

Well, gentlemen, I am not going to take any more of your
time. I am very much obliged for this opportunity. You know
in our paper, Hide and Leather, we have always been very
friendly to the chemist. We know what the chemist can do, and
I think, gentlemen, it is sometimes absolutely pathetic to hear an
occasional tanner declare he has no use for the chemist. I have
seen the time—and I think you will agree with me—when it was
almost a joke for a tanner to take chemistry seriously. The
chemist was regarded as a joke; and I think the fault was on
both sides. Of course this is bringing up ancient history, but I
can look back farther in memory possibly than some of you—but -
the chemist was too enthusiastic and the tanner was too hopeful,
and I have seen some terrible mistakes made; but that is the
inevitable price that is always paid for progress. To-day it is
a great source of gratification to see the chemists coming into
their own and rising higher and higher and getting better remun-
eration, while at the same time the tanners themselves have bene-
fited greatly. They feel and recognize what the chemist is doing
for them.

Gentlemen, I thank you very much for your attention, and it
seems to me that possibly here this morning something further
might be said on the question of this research work.

I want to say a few words about the Seventh National Shoe
and Leather Fair we shall hold in Mechanics Building, Boston,
next July, the week of July 8-15. If your Association would like
a space there, or anything we can possibly do, to serve as head-
quarters, we shall be very glad to furnish it without any charge
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whatsoever. I presume that it is up to your Council to
decide how you would like to accept that invitation. If it does
not prove practical to accept it, that is all right, our feelings
won’t be hurt; but we feel a very great admiration for and
interest in your Association, and if you can see your way to hav-
ing headquarters at the Fair, without any charge whatsoever, we
will provide the necessary signs for you and furniture, and it
might be opportunity for another meeting of your Association.
I thank you, gentlemen.”

The election resulted in the choice of T. A. Faust and C. R.
Oberfell as members of council for two years. (A paper sent by
Dr. Stiasny arrived too late to be presented. It is printed in this
number.) '

COUNCIL MEETING.

At a meeting of the Council of the American Leather Chem-
ists’ Association, held at Hotel Traymore, Atlantic City, N. J.
December 6th, 1913, there were present Messrs. Oberfell, Bald-
erston, Reed, Alsop, Norris and Faust.

Two active and three associate members were elected.

Mr. Reed read a letter from the National Tanners’ Association
on the subject of the Advisory Committee of the Tanners’ Insti-
tute, and upon motion, duly seconded it was resolved that the
two members of the A. L. C. A. on that committee be re-ap-
pointed, viz. Messrs. Alsop and Yocum.

The matter of the contribution to the Procter Research Lab-
oratory was discussed and Mr. Reed was directed to endeavor
to get all contributions in by January 1st. The matter of making
the contribution up to a round sum out of the Association’s
treasury was left for discussion until the Council meeting to be
held early in January.

The meeting adjourned to January 3rd, 1914, the place of
meeting to be decided later.
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PRESIDENT’S ADDRESS.*
By W. K. Alsop.

I shall confine my remarks in general to an expression of
opinion as to some of the affairs of the Association.

Four of our Annual Meetings have been held in Washington,
two in Chicago and one each in New York, Boston and St. Louis.
At the time of the first meeting, held in St. Louis, the total
membership of the Association was 19. At this, our tenth, it
is 274. This increase in membership is very gratifying, com-
prising as it does, practically all those engaged in leather chem-
istry in this country and so large a number of those sufficiently
interested in the aims and work of the Association to become
affiliated with it. '

According to the By-Laws, the objects of this Association are:

a. To investigate the methods of analysis of tanning
materials, and all other materials connected with the man-
facture of leather, with intent of perfecting or improving
such methods.

b. To publish all papers and information on matters
above mentioned in such manner as may seem advisable.

¢. To do all other things in any way connected with
the accomplishment of the objects above mentioned.

These things we have been doing in a more or less thorough
manner for 10 years. The method for the analysis of tanning
materials, which occupied so much of our time at first, has not
been altered very materially for a number of years, the most
radical change being that made this year. It appears unlikely,
in the light of our present knowledge, that important changes
will be necessary in the near future, except possibly, to provide
for the analysis of new materials that may be introduced, perhaps
synthetic tannins, of which the Neradol D of Stiasny may be the
forerunner, may be also sulphite cellulose extracts, which seem
to have afforded an opportunity for a considerable display of
eloquence at our meetings lately.

We have a fairly satisfactory method for leather analysis, with
the exception of the determination of free acid in leather and the

*A.L.C A. Convention Atlantic City, Dec. 4, 1913.
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important matter of sampling: that the latter is a difficult matter
to satisfactorily settle may be shown by the following incident.
A a meeting of the International Association of Leather Trade
Chemists, at which I was present, an attempt was made to agree
upon a method of analysis. The first, and only, thing discussed
was methods of sampling, and finally the whole matter had to be
referred to a Committee. Perhaps we have wisely left this
matter to the last, although at first glance it may seem rather
peculiar. Probably it would be better to have something in the
method as to manner of stating the results of leather analysis, a
subject often brought up, but one on which no action has been
taken.

Our methods of oil and fat analysis are not in very satisfactory
shape, but a good start has been made which should lead to out-
lining such methods as may seem to be desirable.

The methods of sampling have been revised this year by a
Committee throughly competent to deal with the subject and the
report will be presented to this meeting.

We still have no satisfactory method for estimating the color
valuation of tanning materials. A great deal of experimenting
has been done, both individually and in collaboration, but with-
out arriving at results sufficiently uniform to make it advisable
to adopt an official method. It may be that we have something
to learn from the International Association in this matter.
Would it not be better to drop our present provisional method
and adopt one more in line with the general procedure? De-
termination of acidity of tanning liquors is still a perplexing
problem. The method is probably as good a general one as we
have, but it leaves much to be desired. The results have not the
value they should have owing to the fact that the determination
of the total acidity, with one indicator, at least, does not neces-
sarily show the plumping value of the liquor, due to the different
acids which may be present, and the influence exerted upon
plumping, by these acids, of mineral salts and tannins and non-
tannins. The subject at present seems to be one requiring in-
dividual research rather than committee work.

The determination and estimation of tarming materials in
mixtures is another problem that is not satisfactorily solved as
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yet. The increasing use of blends of different materials makes
it a matter more and more desirable of solution and in the past
few years a great deal of research work has been expended upon
the problem, especially abroad.

We have no methods dealing with analyses in connection with
beam house procedure, and comparatively little has been pub-
lished by American members of the Association dealing with
this subject. Dr. Parker says: “The leather chemist would find
in the lime yard of the tannery, problems of greater financial and
scientific interest than disputing over 4 or 14 per cent. differen-
ces in the analyses of tanning extracts.” Have we as an Asso-
_ciation given this matter the attention that it deserves?

Several years ago we had committees working to compile
methods for testing acids used in the tannery and for the past
two years have had a committee on the analysis of lactic acid.
No action has been taken, however. Neither have we methods
for materials used in chrome leather manufacture, bichromate,
thiosulphate, chrome liquors, etc.; also numerous other materials
used in leather manufacture, bleaching materials, bleach liquors,
lime, etc. Should we not have methods for these materials, not
necessarily “Official” nor even “Provisional” if that also implies
too much of an abligation on the part of members to use them.
Could not our pamphlet of methods be made of much more value
to the leather chemist? It would be largely a matter of compila-
tion and not entail the experimenting and research that our other
methods required. :

We have published each year a pamphlet containing our Offi-
cial and Provisional Methods and also issue a monthly journal
now in its eighth year. As I happen to be editor of this JoURNAL,
perhaps I am in a better position to speak of some features in
reference to it than most of you.

There is no question but that the JOURNAL is an important
factor in the work of the Association and that it has had a
marked influence upon the membership. It is duty of the edi-
tors to issue as good a JOURNAL as they can with the material
procurable and the means at hand. But surely a great part of
the responsibility rests on the members of the Association on
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whom they must mostly rely for original articles, whether chem-
ical, technical or of general interest to the trade.

From January to December of this year it contained 28
original articles from 18 members of the Association and 7 of
these have been reports by chairmen of committees; also the
papers by 8 members reprinted from other journals or pamphlets.
I will leave it to you whether you have done your duty in this
respect, bearing in mind that 18 from a membership of 274 have
contributed. It is an interesting and gratifying fact to note that 2
of the more important papers published this year have come to
us unsolicited.

We received an interesting paper recently from one of our
members. He wrote me in reference to it as follows:—“As you
say you are in immediate need of an article, I am sending you
one—which may do to fill space, though it is not the sort of stuff
you usually publish and would appeal to practical men rather
than chemists.” Rather rough on chemists, but as he is one, we
will pass it without further comment.

If any of you have a similar delusion, let me assure you that
we need articles of interest to “practical” men as well as those—
I can think of no satisfactory ending to that sentence so will pass
on. We endeavor to give you abstracts of articles of interest as
well as circumstances permit, and for this purpose obtain, either
by exchange or purchase, 25 periodicals from various countries
as follows :—

UnDited SUALES « ot ot vttt tiae et taeeersonncesenenncnnnnn 6
Great Brtian « e oiv eveecrie tentcnns it oennconens insonnnane 5
FraAIICE ¢ oo eene tentteae tete tettcaernnan tases saeacunnsnnnse 4
Belgiumi e vt e e e 1
Germany & AUStria «cveeervrneiiinetneiniras ot cieeuanaas 7
Hungary «coore i i i it i e e e I
Ttaly cooeinnni e e e e 1

It appears to be the custom in continental Europe to send an
article to all the papers one can think of, so the same paper is
sometimes appearing in several periodicals at once. Frequently,
there are almost unending discussions which seem hardly worth
while following. Also, occasionally, articles appear apparently
written to prove certain things, without due regard to scientific
or other facts, so that the material available for our purpose is
not as large as one might suppose. Let me ask you to help us
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not only to maintain the JoOURNAL in the position it occupies, but
to make it of more value to both active and associate members.

From what has been said, if my opinion as to the status of our
affairs at all agrees with yours, there seems to be still some work
for us to do, both individually and collectively, in respect to per-
fecting our methods of analysis. Byt is this all we should at-
tempt ?

Your President, in his address at the second annual meeting,
stated, in effect, that as this was the sole aim of our Association
we should have no difficulty in working together in unison as no
problems encroaching into the field of manufacturing were in-
volved. In another presidential address a few years later, the
opinion was advanced that we should do more than this and en-
deavor to work as a body on some of the problems more directly
connected with manufacture. This same idea was largely the
theme of Dr. Parker’s address at the last convention of the In-
ternational Association. Has not the status of the chemist
changed somewhat in the past 10 years? It is a fact that the
character of our meetings has changed somewhat and for the
better. We usually have one or more addresses from manufac-
turers and other papers dealing with subjects not connected
directly with methods of analysis. More manufacturers are be-
coming interested in our meetings, although the number who at-
tend as yet is small.

Do not our committees on Disposal of Tannery Waste and
Salt Stains indicate that we are gradually being drawn into work
somewhat outside the narrow limits as set down in the By-Laws?

We are to have an address from the Executive Secretary of
the National Association of Tanners on the Interrelation of the
Associations. If we should be brought into a closer relation with
that body, would not this tend to hasten the day when the ex-
pressed aims of our Association will be broadened, must be, in
my opinion, if we are not to retrograde. After all, is not this
matter largely in the hands of the manufacturers? Almost all
of the active members, either directly or indirectly, are employed
by them, and the scope of our work would seem to be dependent,
to a great extent, upon the measure of their co-operation and the
aims of their associations.



VEGETABLE TANNINS _ 19

FURTHER CONTRIBUTIONS TO THE QUALITATIVE DIF-
FERENTIATION OF VEGETABLE TANNINS.

By E. Stiasny.

Since the author’s last publication (Collegium 1912, page 483)
only a few papers have been published dealing with the above
subject. By far the most important, is the paper of R. Lauff-
mann (Collegium 1913, page 10.) Lauffmann suggests the pre-
cipitation of tannin solutions with a mixture of ammonium
molybdate, and ammonium chloride, and he finds that different
tannins show distinct and considerable differences in the so-
called molybdenum figure.! It is especially the behavior of que-
bracho and mangrove which requires our attention, because a
method for distinguishing between these two and for detecting
mangrove in mixtures with quebracho extract, both natural
and chemically treated, is badly needed by the leather trades
chemists as well as by the tanning extract manufacturers.

Lauffmann found in untreated quebracho extract Mo-figures
varying from 28 to 37. In sulphited quebracho extract figures
varying from 5 to 37,2 and in mangrove extracts figures from
120 to 130, whilst the sulphited mangrove extract was only
slightly lower, 111.3.

Mixtures of quebracho extract (sulphited or not) with man-
grove gave figures which were in very good concordance with
those calculated from the components. The practical conclusion
was therefore drawn, that quebracho extracts, containing no
pyrogallol tans (formaldehyde test) and no wood pulp (aniline
test) may be regarded as adulterated with mangrove if the Mo
figure is found to be higher than 30 to 40. In the case of
strongly sulphited extracts the lower limit (30) can be taken.?

The author, in conjunction with Mr. C. D. Wilkinson, has
tested the above reaction in a considerable number of cases, and

! Mo figure is the weight of the precipitate obtained from 100 milli-
gram tannin; for further details see Lauffmann’s original paper (English
abstract. Collegium, 1913, page 119 (Abst. this J., 1913, p. 55.)

? Quebracho extract which was chemically treated without the use of
sulphites gave figures similar to those of untreated quebracho extract.

$ Mr. Lauffmann, in a private communication suggests as the result of
a large number of determinations a limit of 16 for sulphited quebracho
extracts.
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the results obtained are in good concordance with Lauffmann’s
figures. It may be stated that this test will prove in all proba-
bility a very valuable one, especially if used together with other
tests mentioned in my previous papers. The great advantage of
Lauffmann’s test compared with all previous tests, lies in the fact
that mangrove may be detected even in mixture with sulphited
quebracho extract; but the variations of the Mo figure obtained
for quebracho and sulphited quebracho are such as to vitiate to
some extent the practical utility of the test.

Sulphited quebracho extract yields values for the Mo figure
varying from 5 to 37, the lower values being obtained by strongly
sulphited extracts; whereas lightly sulphited extracts would
yield the higher values. Moreover, Mr. Wilkinson found
in a few cases Mo figures of practically zero, whilst
Mr. Lauffmann mentions a strongly sulphited extract with a Mo
figure of 21.3. It is therefore possible to adulterate a strongly
sulphited quebracho extract (say with Mo fig. 5) with 20 per
cent. mangrove (Mo fig. 125) without reaching the limit of
30.4

This example shows the shortcomings of Lauffmann’s test:
and it was desired to find an improved method of carrying out
the reaction. The principle of this proposed improvement is
to treat the extract before determining the Mo figure in such
a way so as to lower the Mo figure of quebracho to less than 5,
but at the same time to leave the Mo figure of mangrove higher
than 100. All differences caused by a previous treatment of the
extracts should disappear by such a process. The method em-
ployed consisted of sulphiting under different conditions as fol-
lows :—

(a) 20 grms. liquid extract heated with 5 grms. NaHSO,
(30 per cent.) 4+ 0.75 grms. Na,CO, on the water bath for 12
hours. s

(b) As in (a), but with subsequent addition of 12.8 cc. N/2
HCL

(c) As in (a), then re-sulphited with 10 grms. NaHSO,
(30 per cent.) in autoclave for three hours at 110°-120° C.

¢ Taking 16 as a limit for the Mo figure of sulphited quebracho ex-
tracts, the percentage of mangrove which might escape detection in the
above example would amount to g per cent.
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(d) 20 grms. liquid extract heated with 5 grms. NaHSO,
(30 per cent.) in the autoclave for three hours at 110°-120° C.
The Mo figures obtained are given in the following tables.

. a. b. c. d.
Quebracho extract .......... 0.0 0.5 0.0 9.0
15.4
8.5
Mangrove extract ... ...o.n 0.0 17.8 0.0 104.8
71.9

These results can be summarized by the following statement :—
Strong methods of sulphiting which bring down the Mo figure
of quebracho extracts (previously sulphited or not) to zero or
nearly zero, also diminish the Mo figure for mangrove so consid-
erably (in some cases even to zero) that no distinction between
mangrove and quebracho can be based upon these figures.
Milder methods of sulphiting diminish the Mo figure for que-
bracho insufficiently, and diminish the Mo figure of Mangrove so
much that no improvement on the original method of Lauffmann
is obtained.

The negative results, though not promising, are communicated
with the idea of directing the attention of colleagues to the
possibility of other methods of sulphiting or to other treatment
which may lead to satisfactory differences in the Mo figure.

Although our present knowledge of the qualitative behavior
of vegetable tannins is still very incomplete, an attempt may be
allowed to make use of the various tests and observations pub-
lished in this and in some previous papers to bring these tests
into the form of a scheme for practical use in the laboratory.

The following proposed scheme is open for improvement, and
it is hoped that it will soon be amended and extended, and if
necessary, corrected. It has however been found useful in the
author’s laboratory, and “students have in almost every case been
able to identify a single tannin by the use of this scheme.

The scheme divides the tanins in three main groups and each
of these groups in two sub-divisions. As far as possible con-
firmation tests have been suggested in support of the group tests
in order to avoid errors. The formaldehyde test is made first;
and the reaction may proceed in three different ways, according
to which the tannin is placed into Groups I, II, or III.
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Group I. Complete precipitate: the filtrate gives neither gela-
tin test nor iron test.

Tests for confirmation; bromine test (precipitate) and acetic
acid-lead acetate test (no precipitate).

- Group II. No precipitation during fifteen minutes boiling.

Test for confirmation: bromine test (no precipitate) ; ammo-
nium sulphide test (precipitate).

Grou/: I11. Considerable precipitate during boxlmg, but dis-
tinct iron test of the filtrate.

To Group I belong: quebracho, mangrove, ulmo, gambier,
pinebark, hemlock, mimosa, malet.

To Group II belong: oak-wood, chestnut-wood, valonia, myro-
balans.

To Group III belong: oakbark, pistacia lentiscus, sumac, divi-
divi, agarobilla, teri, bablah, galls.

Having found to which group the tannin belongs, the follow-
ing tests are made in each group:—

Further testing of Group ' I.—The ammonium-sulphide test
allows a subdivision, in so far as no precipitate is obtained with
quebracho, mangrove, ulmo, gambier, pinebark, hemlock (Group
Ia) while a precipitate is shown by minosa and malet (Group
Ib).

Group Ia is also characterized by the green coloration pro-
duced with iron alum.

Group Ib gives a bluish violet with iron alum.

The further way of identifying the tannin in Ia or Ib, de-
mands the carrying out of all the tests mentioned in previous
papers and summarized in Table II. This table also contains the
gallic acid value of one grm. of the tannin and the proportion of
tans to non-tans in the tanning material. The Mo figures found
by Mr. Lauffmann are also given in the table.

Further testing of Group II.—The acetic acid-lead acetate
test allows a subdivision, as no coloration is given by the addi-
tion of iron alum to the filtrate of the lead precipitation, in the
case of oak-wood and valonia (Group IIa) ; while a more or less
distinct violet coloration is obtained with myrobalans and chest-
nut (Group IIb).
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The further testing in these groups is done with the help of
Table II.

Further testing of Group III.—The bromine test allows a sub-
division, a precipitate being obtained with oakbark and pistacia
lentiscus (Group IIla) while sumac, didi-divi, algarobilla, etc.,
give no precipitate (Group IIIb).

Here again, all tests given in Table IT must be applied to iden-
tify the tannin; and this is less easily done in this than in the
other groups.

The Table I gives the scheme of qualitative analysis of vege-
table tannins.

THE DETECTION OF MANGROVE IN ADMIXTURE WITH
OTHER TANNING MATERIALS. '

By Geo. A. Kerr.

Without having read all that has been written relative to
methods designed to identify tannins of two or more derivatives
in a mixture of commercial tanning materials, I am of the im-
pression that much of the work in this direction has dealt 1n
efforts to discover distinctive reactions of the tannins themselves,
rather than attempting to take advantage of any peculiar char-
acteristic of their accompanying non-tannin components (thz
test for chlorides in the case of mangrove being an exception),
although it will probably be found that some of the published
qualitative tests owe whatever value they may posses to reactions
of the non-tannis, and not to the tannin itself, as may be sup-
posed.

During the course of research work in non-tannins, it was
observed that those of certain materials gave reactions which,
when properly interpreted, would serve to indentify them under
most conditions to be met with in commercial products. The
most notable of these reactions so far observed is that of man-
grove, and it is a qualitative test for its presence in any appre-
ciable quantity in other tanning materials I am now submitting.

When quebracho, mangrove, chestnut, chestnut oak bark
and hemlock extracts are distilled with hydrochloric acid, they
yield more or less furfural and other analogous products, which
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give distinctive color reactions when a solution of phloroglucin
is added. This distinction is not confined to the solution, but
is also noticeable in the precipitated phloroglucid.

Quebracho, chestnut, chestnut oak bark and hemlock are
not distinguishable from each other, as all of them yield a similar
color development. Upon adding the phloroglucin, the color is
first a brilliant yellow, gradually becoming a bright green and
finally assuming a bluish tint as the precipitate forms, this latter
becoming a dense black. The distillate from mangrove, however,
gives quite a different color reaction. Beginning with an orange
yellow, it developes to a deep orange, and the precipitate is of a
buff color instead of black.

In the materials enumerated above, mangrove is detected by
the modification of the intense green color of the solution by the
orange of the mangrove, and the mixture of the buff colored
precipitate with the black. In mixtures containing as low as §
per cent. of mangrove, the green color is modified to a distinct
olive, but from this point upward the olive becomes yellower
until at 50 per cent. the green color due to any of the other
materials is completely dominated by the strong orange of the
mangrove. When the mangrove in a mixture is so low as to
render the color reaction uncertain, a microscopic examination
of the precipitate with a low power objective will define the
mixture of the two precipitates.

I will try to demonstrate that here. The distillates I have here
are about a month old and I do not know if I will get as
good a color reaction as I might with fresh ones. This (indi-
cating a bottle of distillate) is a pure mangrove, and here you
can almost notice the color of the distillate. (Adds the phlorog-
lucin.) Now this (indicating another bottle) is pure quebracho.
(Adds the phloroglucin).

This (indicating) is a 10 per cent. mangrove. (Adds the
reagent.) This (indicating) is 50 per cent. mangrove. (Adds
the reagent.) It usually takes 5 minutes for these quebrachos
to develop.

Noting the difference of the precipitated phloroglucid, and as-
suming the distillates are products of the non-tannins, some
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possibility of developing this method quantitatively suggests it-
self. Thus, if the yield of phloroglucid depends upon the pro-
portion of certain of the non-tannins present, it would seem that
mangrove should give a much greater precipitate than quebracho;
therefore, if the quantity of phloroglucid produced by each of
these two materials can be determined gravimetrically, the pro-
portions of a mixture could be obtained with a fair degree of
accuracy. Failure to accomplish this, however, is not difficult
to anticipate for, unless the yield of furfural given by the various
materials is constant within well defined limits, and such con-
stant do not overlap, confusion would ensue.

Quantitatively, the color reaction is not without value, as close
approximations of the mangrove contents may be made by com-
parison with the distillates of known mixtures compounded in
the laboratory from pure materials.

In this connection, Mr. H. C. Reed, at my request, last June
sent four samples, marked “A,” “B,” “C” and “D,” respectively,
but of unknown composition as to their contents of quebracho
and mangrove, with the object of giving the test a trial. Mr.
Reed now holds the key to these samples, and I shall ask him ‘o
enlighten us as to the accuracy of the results, it being borne in
mind that a qualitative test only was anticipated. “A)” “B”
and “D” contain mangrove in quantity, but “C” is pure que-
bracho.

Mr. Reep, “That is correct.”

Without having compared them with known mixtures, I
should say that, quantitatively, they ran about as follows:—“A”
30 per cent., “B” 10 per cent. and “D” 20 per cent. mangrove.

Mr. REep: “‘A; 45 per cent. ‘B’ 15 per cent. and ‘D, 33
per cent.”

The reagents necessary for the test are a 12 per cent. solution
of hydrochloric acid and pure phloroglucin.

The procedure is as follows:

One hundred cc. of 12 per cent. HCI solution are placed in
250 cc. Erlenmeyer flask, and to this is added 2 grams of the
tanning material to be tested, finely powdered, if dry, or an
equivalent quantity, if the material is in liquid form.

The flask should be well shaken upon the addition of the



28 LEATHER CHEMISTS ASSOCIATION

material and a few pieces of freshly ignited pumice stone added
to prevent caking. It is then connected to an ordinary spiral
glass condenser, set vertically, under the discharge of which is
placed a graduated cylinder or flask to receive the distillate, which
must be filtered by placing a small funnel and filter in the re-
ceiver. Distillation is then proceeded with at the rate of about
30 cc. every ten minutes, 30 cc. of the HCI solution being added
through a thistle tube as each 30 cc. of distillate comes over, this
being continued until 300 cc. have been taken off.

In case the test is to be merely qualitative, the first 50 cc. of
distillate may be discarded, as it contains little if any of the
products of distillation. The next 150 cc. is sufficient for the
test. To test the distillate, place 100 cc. in a beaker 2 inches in
diameter and add 8 cc. of the phloroglucin solution, which has
been made by dissolving 0.25 gram in 25 cc. of the 12 per cent.
HCI solution. Stir a few moments and observe the color develop-
ment, which reaches its maximum in about 5 minutes, although
it is sufficiently permanent to distinguish differences, for hours.

A COMPARISON OF THE EXTRACTION OF VEGETABLE
MATERIALS CONTAINING TANNIN IN COPPER
AND GLASS.*

By C. R. Oberfell and L. M. Richeson.

Under the heading “Extraction” in the recently adopted Offi-
cial Methods of Analysis of this Association there appears a
clause to the effect that the material of the boiling flask must be
inert to the percolate, meaning the tannin infusion. In support
of their position in adding this clause the Revision Committee
state that “it has been shown! that copper flasks have a decidedly
detrimental effect on tannin solutions upon continued boiling.”
From another source it has been intimated also that there is
perhaps a loss of tannin due to the copper material of the ex-
tractor proper.

In the course of a line of research work we wished to definitely
settle these two points in order to eliminate a possible error re-
* Read at the 4. L. C. . Convention, Atlantic City, Dec. 4, 1913.

! This Journal vol. II. page 274.
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sulting from a destruction of tannin in this manner. Accord-
ingly a series of experiments were planned the results of which
are found in Tables I and II.

The apparatus employed was made in one case entirely of
glass; condenser, extractor and boiling flask, and in the other
case of copper. The extractors being a duplication of what is
called the Teas type, or an arrangement to conform strictly with
the requirements of the Official Methods.

A variety of materials were selected and in each case were ex-
tracted and analyzed at the same time and in accordance with
the officially prescribed procedure.

Table I, new materials, includes chestnut-oak, black oak and
hemlock barks, sumac, valonia and divi-divi. The barks being
subjected to reflux extraction involving continuous boiling for
14 hours after the removal of the stronger fractions, while the
sumac, valonia, and divi-divi were extracted by percolation and
the effect of the material of the extractor alone would be in-
volved.

TABLE I.—-NEw MATERIALS.

Total Soluble Insol- Nomn- Tannin
solids solids ubles taunin Tannin diff.

No. 988-g—Chestnut oak bark.

(Glass)reerevarunrninennnnnn 23.01 2098 2.03 8.38 12.60 —_

(Copper) «oeveeviiiennnnnn 24.41  21.57 2.84 8.74 1283 o0.23
No. g94-5—Chestnut oak bark.

(Glass)e . cevteerervneninnnn 22.19 2043 1.76 8.07 12.36 —

(Copper) seeeceniennennnnn. 23.10 20.47 2.63 8.11 12.36 0.00
No. 1014-5—Chestnut oak bark.

(Glass):eceveerennnecnananns 24.41 20.99 3.42 8.34 12.65 o.10

(Copper) eeevreeniiiiannn, 23.68 20.86 2.82 8.31 12.55 —
No. 1031-2—Black oak bark.

(Glass)eeeerereenernanaannns 16.63 1561 1.02 6.48 9.15 —

(Copper) -eeveerereninnnnns 17.18 15.88 1.30 6.65 9.23 0.08
No. 1028-9 ~-Hemlock bark. .

(Glass)evereveennienencannns 20.71 16.48 4.23 5.92 10.56 oO.19

(Copper) «veceeirieiniiannn 20.10 16.18 3.92 5.81 10.37 —
No. 1012-3—Sumac

(Glass).vvvorenniiennnnnnnn. 39.67 36.75 2.92 20.44 16.31 0,21

(Copper) ........ e eeeees 41.58 37.63 3.95 2I1.53 16.10 —
No. 1018-g—Divi-Divi.

(Glass)eeeenrevennninnennnns 74.53 72.58 1.95 25.25 47.33 —

(Copper) +eceetvennennnnnns 74.25 72.68 1.57 25.32 47.36 0.03
No. 1009-10—Valonia.

(Glass)eeereeeereer i 63.04 60.38 2.66 20.53 39.85 —_

(Copper) «evevvvernen i, 64.79 62.31 2.48 22.40 39.91 0.06
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It was noticed early in the work that due to the difference in
the heat conductivity of the glass and copper it was difficult to
obtain infusions with relatively the same amount of total solu-
ble material. This was guarded against as much as possible by
insulating the glass extractor with asbestos paper and only small
differences will be noticed following the first extractions. In
the case of the valonia we were unable to obtain comparative
soluble solids.

TABLE II.—SPENT MATERIALS.

Total Soluble Insol- Non- Tannin
solids solids uble tannin Tannin diff.

No. 993-6—Spent bark.

(Glass)-cerevereenrinnnennne 3.37 2.85 o052 1.84 T1.01I —

(Copper) -«-ceevee canrnnn. 4.32 3.47 o085 224 1.23 o0.22
No. 1000-1—Spent bark.

(Glass) eeervevennrannnnnns 408 378 o0.30 258 1.20 —

(Copper) ceeeceveceannecens 4.61 4.37 0.24 304 1.33 ©0.I3
No. 1006-7—Spent bark. '

(Glass).sevnnenernneennnnns 509 4.46 063 284 1.62 —

(Copper) «eeeececiiiaeianns 5.01 4.56 o0.45 2.93 1.63 o.01
No. 1042-3—Spent bark.

(Glags): cevnveeennnennnennn. 5.47 4.35 I.I2 279 156 0.16

(Copper) -vecerrenenninnnn. 4.76 4.25 o.51 285 1I.40 —
No. 1046-7—Spent bark.

(Glass) - veeveiaennannnnnes 4.71 4.24 0.47 2.51 L.73 --

(Copper) «-oveveiiieneniann. §.15 4.59 o0.56 2.8 1.74 o.01
No. 1048-9—Spent bark.

(Glass). o vevvureeninnnnnnne 7.36 6.29 1.07 3.74 2.55 O©O.I5

(Copper) +ceveernvernnanns 7.19 6.02 1.17 3.62 240 —
No. 1003-4—Spent wood.

(Glass) eeeevenrennnnenennns 600 472 1.28 280 1.92 o.14

(Copper) «eeeve veriiaennan 5.38 4.67 o971 289 1.78 —
No. 1038-9—Spent wood.

(Glass)vreeeevunnnarnaannns 7.59 6.55 1.04 4.76 1.79 0.16

(Copper) teceeeniarenenns 7.06 6.32 0.74 4.69 1.63 —
No. 1040-1—Spent wood.

(Glass).everuneeneneennnnnn 592 5.35 ©.57 3.93 I.42 o0.17

(Copper) .cecevienininnnnns 5.36 5.02 0.34 3.77 1.25 -—

The differences obtained in the tannin content on both new
and spent materials are well within the limits of accuracy of the
method and indicate that the copper flask and extractor have
no appreciable effect. In the case of new materials the average
difference per determination is 0.0125 per cent. glass over the
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copper and with spent materials the average difference per de-
termination is 0.046 per cent. copper over the glass. This is
shown in Table III.

TABLE III.—NEW MATERIALS.

Sample Per cent. diff. Per cent. diff.
Number copper over glass glass over copper
9889 ettt ee 0.23 —
Q94-5+-ccccrrettcccccrss et aee  0.00 0.00
TIOI4-§ - cvceesececosccnccnansocenns —_ o.10
TO3I-2¢ceenrnviaennasasnonennnans 0.08 —
b (T o T — 0.19
JOI2-3:ccvecosen nenccnsoccacnnns —_— 0.21
TOI8-Qevvnnrennarenncncnnnennans 0.03 _—
TOOG IO earva oot annnnnsasssonans 0.06 —
0.40 0.50
Average difference per determination......... 0.0125 per cent.
SPENT MATERIALS.
9936ttt ciiniriiiiiiiieiaiaiee 0,22 —
 (e70's T N B & —_
TOO6-7:cevvenvrenincnantonannesne o.01 —
TO42-3coenrnsennsnonnane sosanans — 0.16
b oY 1, 0.01 —
TO48-9: - ceviiiiiiii it — o.15
TO03-4e cveecvecaanecans covnnssans —_ 0.14
e T — 0.16
JOJO-Tccececncncnnnnneccennnannnns — 0.17
. 0.37 0.78
Average difference per determination.......... 0.046 per cent.

The only comparative work which we have on the relative
effect of glass and copper is Reed’s experiments in the report
of the Extraction of Tanning Materials Committee in 1907%.
Reed obtained more tannin when using glass boiling flasks but
likewise the soluble solids were higher indicating that more heat
had been applied and more material extracted. At the same
time the method Reed used was continuous extraction and in
this report he states. “It is possible that the same action takes
place in a proportional degree in the weak solution obtained in
the continuous extraction process after removal of the stronger
fractions, but if so, its effect upon the ultimate result is but
slight.”

Taking this into consideration along with the results we

! This Journal, Vol. II, pages 239-30.
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obtained it seems safe to say that glass offers no advantage, in
that it has a destructive action, over copper in the extraction of
tanning materials according to the present Official Methods.

AN EXTRACTION THIMBLE FOR USE WITH THE
TEAS’ METHOD.*

By F. H. Small.

The usual method of charging an extractor of the Teas’ type
with tanning material preparatory to the extracting of the same
is to insert in the extractor a perforated porcelain plate sup-
ported a short distance above the bottom of the barrel of the
extractor,—cover this plate with a layer of absorbent cotton,
then pour in the material to be extracted. This is a somewhat
bothersome procedure and there is always some uncertainty as
to the efficiency of the cotton layer in preventing the passage of
fine dust into the percolate.

With the idea of finding a more convenient method of charg-
ing the extractor and one insuring against the passage of dust
into the percolate, experiments have been carried on in this
laboratory, using as containers for the charge alundum thim-
bles kindly furnished by the Norton Co. The preliminary ex-
perimental work showed the following to be requisites to success-
ful operation of these thimbles; sufficient porosity to permit the
solvent to pass through more rapidly than delivered from the
condenser,—this prevents flooding ; the upper portion (24 works
well) made impermeable to the solvent,— this prevents the sol-
‘vent from passing out through the thimble in preference to pass-
ing down through the charge. In addition it is desirable that
the thimble fit the extractor barrel as snugly as is consistent with
easy entering and removal and the condenser must have a center
drip tube so that the condensed solvent will be delivered into the
thimble.

Thimbles satisfying the above conditions have been in use
in this laboratory for nearly 2 months with comfort and success.
The material to be extracted may be weighed directly in the
tared thimble; and if several extractions are to be made, the
thimbles in a stand may be successively filled when they need

* Read at the A4. L. C. A. Convention, Atlantic City, Dec. 4, 1913.
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merely to be slipped into the extractors. All danger of fine
dust passing into the percolate is avoided. The thimbles are
easily cleaned. After shaking out the extracted residue, draw-
ing hot water through the thimble in the opposite direction to
which the percolate runs will clean the thimble satisfactorily in
short order. This cleaning is readily accomplished by insert-
ing a one-hole rubber stopper snugly in the open end of the
thimble, connecting this to an aspirator by a rubber tube, and a
glass tube passing through the hole of the stopper, then immers-
ing the whole thimble in a pail of hot water.

Extraction of small charges with the thimble, as against the
perforated plate and cotton show only the usual experimental
variations ; with large charges the extraction is more complete
with the thimble. I ascribe this to the fact that the tops of the
" extractors in common use in this laboratory had not center drip
and the condensed water largely ran down the walls of the ex-
tractor instead of distributing itself evenly over the upper sur-
face of the material being extracted. Specimen results on new
and spent oak barks are as follows:

SPENT BARK.

No. 1t No. 2
Per- Per- No. 3 No. 4
forated forated b I
plate plate Per- Per-
and Thim- and Thim- forated Thim- forated Thim-
cotton ble cotton ble plate ble plate ble

Total solids -. 9.73 1005 902 9.37 866 893 872 g.21I
Soluble solids 8.08 8.26 7.35 7.73 7.10 7.37 7.42 7.83
Non-tannin .. 3.64 3.79 3.39 3.00 3.22 3.46 3.32 3.61

“Tannin ...... 4.44 4.47 3.96 4.23 3.88 3.1 4.10  4.22
Insolubles ... 1.65 1.79 1.67 1.64 1.56 1.56 1.30 1.38
NEw BARK.

No.1 No. 2 Ng. 3
Perforated ‘Perforated " “Perforated
plate and Thim- plate and Thim- plate and Thim-
cotton ble cotton ble cotton ble

Total solids.. 24.15 23.87 22.08 22,17 24.70 24.44
Soluble solids 20.75 20.75 19.30 19.47 21.02 20.82
Non-tannin.. 8.63 8.54 7.97 7.95 8.24. 8.21
Tannin...... 12.12 12.21 11.33 11.52 12.78 12,61
Insolubles... 3.40 3.12 2.78 2.70 3.68 3.62

Similar thimbles are convenient for leather extractions, and
other like purposes, it being practicable to dry and weigh the
leather in the thimble without removal.
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QUALITY OR QUANTITY.*
By J. J. Desmond.

Two years ago at Washington I urged you to give more thought
and attention to hides which constituted by far the largest per-
centage of the tanners raw material.

The conservation of hides has been important in the past; it
is vastly more so now when hides cost more than they ever did
in the history of our trade. Their value now, is illustrated by a
southern tanner who telegraphed a Chicago packer to send him a
few hides by parcel post, for which he was sending a carload of
money that day. How cheap hides were relatively when I first
was connected with the tanning industry may be inferred from
a remark made to me about that time by an old sole leather tan-
ner from the Jackson Shultz yards at Wilcox. He was telling
me of a most unusually stingy neighbor and exclaimed—“Why he
is so close that he would skin a louse for his hide and tallow.”
~That may have seemed close in those days when hides were
cheap, but now even the skin of a louse would look valuable to
a tanner.

By reason of this enormous cost the conservation of the hide
to the utmost is of first importance, and by conservation, I mean
as much the proper care and condition up to the time it reaches
the beam house of the tannery, as such care and skill in the pro-
cesses, as will make the finest and most serviceable leather at the
lowest possible cost.

For years tanners have been hammered relentlessly for lower
prices by leather buyers, who seemed to make price, not quality,
the first essential. The result was that many tanners were temp-
ted to take the “easiest way” and make cheap leather by filling it
with anything that would add weight. They furnished quantity
not quality. Without condoning the weakness of those tanners
who used weighting material, I believe that the chemists and
others who taught them, were equally culpable.

But that is of the past. The shoe manufacturer, speaking
generally, is to-day willing to pay for a good article and anxious
to get it. This being true, it is clearly the duty and should be the
pleasure of the tanners to make the best possible product that

* Read at the 4. L. C. A. Convention, Atlantic City, Dec. 5, 1913.
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can be made by combining hides and tanning materials. We owe
it to the shoe manufacturer to give him the utmost value, so that
he in turn, can make a shoe worth the price he must ask for
it. In this connection, I venture the prediction that in 5 years the
popular priced shoe will sell for considerably more per pair, unless
of course, substitution or panic should radically change the nor-
mal course of values.

Now, what constitutes real value in leather? Being a sole
leather tanner I can not speak authoritatively on upper leather.
I should say generally speaking, that the essentials of a shoe up-
per, named in the order of their desirability, were—tensile
strength, pliability, and appearance. In sole leather, the first
and by long odds the most essential quality is wear; after that
pliable solidity and appearance.

To get the hide into the condition where it will give the most
wear, it is essential to get the fibers as nearly vertical as possible,
so that the wear will come on the ends, the same as the bristles in
a brush. In order to make these fibers stand on end it is neces-
sary to fill in between them with a soluble material, which uniting
with the hide substance, becomes insoluble. This theory carried
to a conclusion would make a perfect piece of sole leather. To
put soluble materials into leather, which do not unite with the
hide substance, or to apply insolubles to flesh or grain as some
foreign tanners do, is adulteration, pure and simple. On the
other hand, anything that will unite with the hide or tend to make
and keep the fibers of the leather on end, or to preserve the
leather, is legitimate and desirable tanning material.

If the spongy part of the hide like the belly, could be distended
and filled with real tanning materials, you would have just as
good a piece of leather as you have in the bend. The belly
fiber is longer and naturally lies flatter,—more nearly horizontal
than vertical.

The reason for the unusual wear of chrome sole in general
lies in the fact that the mineral tanning tends to contract the
fiber and in this way “stand it on end” in the same way that raw
hide stretches when wet and rapidly contracts as it dries.

While on this question of adulteration, I feel warranted in
speaking of the adulteration of extracts. It is not generally
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known outside of the tanning trade, that a good deal of so-called
adulterated leather, is adulterated because made from com-
pounded extracts. When the maker, mixer or dispenser of ad-
ulterated extract foists his product on a tanner, he is compound-
ing a felony on the human race—at least that part of it which
wears shoes.

In conclusion, I want to ask the co-operation of you gentle-
men, in the elimination of adulteration in any form, hides, ex-
tracts, leather. '

For years foreign leather buyers looked to American leather
for something cheap. That situation is changing. Let us co-
operate to so change it that American leather will be the synonym
for quality. There is no part of our individual business in which
I take more pride than in the fact that foreign manufacturers
pay us as much or a little more for our product than they pay for
"their own tannages. I think this is pardonable pride, for it is a
striking evidence of quality. There is vastly more satisfaction
and gratification in the production of a car of quality product
than in a trainload of quantity product, and in the long run more
profit. :

REPORT OF THE COMMITTEE ON SULPHITE-CELLULOSE.*
By F. H. Small.

During the year which has elapsed since our last meeting the
literature pertaining to sulphite-cellulose extracts has been en-
riched by various contributions, the majority of which have re-
lated to the use of this material in the tanning process. A few
have had to do with methods of estimating qualitatively or quan-
titatively materials of this sort in admixture with regular tanning
materials. ’

Eitner, in der Gerber Nos. 923-924; pps. 43-4, 57-9 mentions
the relationship of the analysis figures as assisting in the detec-
tion and estimation of sulphite-cellulose, remarking that a high
non-tannin and sometimes a high ash go with the presence of
sulphite-cellulose material. Levi and Orthmann in their paper
No. 3, on the analysis of the Tannins (Journal A. L. C. A—April

* Read at the 4. L. C. A. Convention, Atlantic City, Dec. 4, 1913.
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1913, pps. 161-164) give data showing that whereas reagent No. 33
apparently precipitates largely the tannin in an extract, it fails
almost completely to react with sulphite-cellulose materials, and
so affords a means of estimating the amount of sulphite-cellulose
extract in admixture. Monnet in the Collegium No. 517—pps. 224-
225 gives data showing the possibility of different interpretations
of the data afforded by the Procter-Hirst reaction in different
laboratories, several operators reporting the presence of sulphite-
cellulose material and others the absence in one and the same ex-
tract. Jedlicka (Collegium No. 518—pps. 317-319) in reply calls
attention to the necessity of following exactly the prescriptions
of the test as laid down in the original paper, if significant results
are to be obtained. He further states that various pure Slavonian
extracts do respond to the test, but the amount of S. C. material
shown is so slight as to be of no commercial importance. He
concludes that any extract may be designated free from added
S. C. material if, when subjected to the P. H. test, it does not
give a flocculent ppt. after two hours’ standing. Jedlicka
adds that S. C. extracts show a high sugar content and that
the addition of such to a tannin extract results in raising its sugar
value above normal. The question at issue in these latter papers
—namely, the accuracy and delicacy of the Procter-Hirst reac-
tion was the one that the Council requested should be given special
attention by your Committee, the further sugestion being made
that other confirmatory reactions were much to be desired.

During the year the Procter-Hirst reaction has been carefully
tested by various members of the committee, and they report as
follows:

Mr. R. H. Wispom :—“Insofar as the Procter-Hirst test is
concerned, I have tested it under many and varying conditions
during the past year with perfect success even in as small pro-
portion as § per cent. This test has covered a considerable range
of tanning materials, and I cannot endorse the test too highly.”

Mgr. H. C. REEp:—*“The Procter-Hirst reaction has been tested
very carefully in this laboratory and we find it capable of
detecting when sulphite-cellulose is present in admixture of tan-
ning extracts to the extent of from 2 to 3 per cent. We have yet
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to test an extract, known to be a pure vegetable tanning extract,
that gave the Procter-Hirst reaction.”

Dr. LrLoyp BaLDERSTON :—“I have examined 7 straight extracts
and about 60 mixtures by the Procter-Hirst method, and give
herewith a summary of my results.

Ordinary quebracho, straight, no ppt. even after standing 24 hours.

98 per cent. Q, 2 per cent. S. C., marked ppt. showing clearly in a
few minutes.

95 per cent. Q, 5 per cent. S. C., larger ppt. settled to bottom.

go per cent. Q, 1o per cent. 8. C,, still more ppt. partly settling
and partly rising to the top of the solution.

8o per cent. Q, 20 per cent. S. C., ppt. larger than the last, nearly
all rising.

70 per cent. Q, 30 per cent. S. C., ppt. still larger, most to the top.

60 per cent. Q, 4o per cent. S. C., ppt. still larger, mostly to top.

50 per cent. Q, 50 per cent. S. C,, ppt. still larger, mostly to the
bottom.

40 per cent. Q, 60 per cent. S. C., less ppt. than the last, all at
the top.

30 per cent. Q, 70 per cent. S. C., still less, nearly all at top.

20 per cent. Q, 8o per cent. S. C., still smaller ppt., about like that
from 8o per cent. Q and 20 per cent. S. C.

10 per cent. Q, 9o per cent. S. C., about the same as the last.

All the solutions of quebracho and sulphite-cellulose extract
containing from 2 to 50 per cent. of the latter were cloudy at all
temperatures, while those having from 60 to go per cent. were
clear in all temperatures down to 20°. The mixed ex-
tracts (50 per cent. solids) were increasingly thick with larger
percentages of sulphite-cellulose up to 50 per cent., and this mix-
ture would not flow at 20° C. The mixture having 60
per cent. S. C. was quite liquid at 20° as also those with
higher proportions. All these mixtures were made up on the
basis of tanning substance present. That is, a 10 to 90 mixture
does not mean 10 per cent. of one 50 per cent. solids extract, and
9o per cent. of another, but that 10 per cent. of the tanning matter
present is of one sort and go per cent. of the other.

Straight hemlock extract, no ppt., cloudy on long standing.
2 per cent. S. C., g8 per cent. hem., very slight ppt., liquid cloudy
on standing.
5 per cent. S. C., more ppt. liquid nearly clear on standing.
10 per cent. S. C., more ppt., liquid clearer on standing.
20 per cent. S. C., marked ppt., part up, part down, liquid quite
~ clear on standing.
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30 per cent. S. C., more ppt., otherwise same as last.
Up to go per cent. S. C. the volume of ppts. increased, but for the

higher proportions a larger part of the ppt. settled to the bottom.
Chestnut (B) and S. C.

100 per cent. C., slight ppt., settling to the bottom.

2 per cent. S. C., slight ppt., indistinguishable in character from
preceding but in larger amount.

5 per cent. S. C,, similar to preceding, but more ppt., all to bottom.

10 per cent. S. C., ditto. '

20 per cent. W. C., more ppt., half to top and half to bottom.

Tp to go per cent. S. C., increasing quantities of ppt., much of
which rose to the top.

Chestnut (C).

100 per cent. no ppt. visible at first. Slight ppt. on standing.
Other results as with (B).
Valonia extract.
Straight, no ppt., but a slight cloudiness, persistent.
2 per cent. S. C., immediate ppt., liquid settles clear.

Up to 9o per cent. S. C. amounts of ppt. increase, all settling to
bottom.

Other chestnuts examined behaved like the 2 mentioned. B.is
liquid and C. powdered.

I tested Mr. Reed’s suggestion in regard to the effect of the
age of the aniline used. There seemed to be no difference among
three samples, one fresh, one a year old, and one four years old,
except possibly a somewhat heavier ppt. with the small propor-
tions of S. C. for the oldest sample.”

A series of experiments conducted in the laboratory with
which the writer is connected seem to show that the Procter-
Hirst reaction will give an unmistakeable test if sulphite-cellu-
lose extract be present in a solution to the extent of 1 gram total
solids to 2,000 c.c. of the solution, and this regardless of whether
other material than sulphite-cellulose be present. In fact the
delicacy of the test seems to be somewhat increased by the pres-
ence of a proportion of regular .tanning extract. I pur-
posely have used the total solids figure as the basis for the es-
timation of the delicacy of the test, as the reactive ingredient
of S. C. extracts occurs essentially as largely in the so-called
non-tans i.e. in the filtrate after treatment with hide powder as
in the original extract solution. The exact limits of the test vary
somewhat with different sulphite-cellulose extracts and with dif-
ferent mixtures. Below the above limit the deductions from the
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test are uncertain, especially as there are some extracts free from
added sulphite-cellulose material, which give a test with the
Procter-Hirst reaction of about this order of magnitude. I
might say that various samples of aniline, new and old, were
used with these extracts and with no material effect on the
results of the test. That extracts of this sort occur is of little
commercial interest, as there would be no object in the use of so
small amount of S. C. material for purposes of sophistication.
If we assume a limiting value such as the above for the delicacy
of the Procter-Hirst test it is possible by a series of dilutions of
a mixture containing suphite-cellulose extract to arrive at a
very reasonably close approximation to the percentage present.
The procedure is simply to make up a solution of the extract of
usual analytical strength, then prepare a series of tubes contain-
ing this solution diluted with successively increasing amounts of
water and note the dilution at which the test corresponds to that
given by a solution of so-called limiting strength. Tests made
by a member of the laboratory staff on unknowns, prepared by
another member, gave results somewhat as follows:

~

Found «veeerevenenrcenaroosesnssenans 25 40 5
Present ...cociviieniitcnnicieicaanan 20 50 5

This is perhaps rather better than could be generally expected.

Further work done during the past year on the Hayes reaction,
as published in the report of last year’s Committee seems to show
that this test is not reliable. It obviously depends on the dif-
ference in solubility in acetic acid of the precipitates formed by
gelatine and sulphite-cellulose and by gelatine and tannin, the
former being less soluble. When the method was originated, an
attempt was made to so proportion the amount of the reagents
that in no case would any of the gelatin-tannin precipitate re-
main, but further experience seems to show that this was not
accomplished. Several extracts, notably of quebracho and of
chestnut, have been met which gave a strong test for sulphite-
cellulose though none was present. The test doubtless has some
value as a help, but cannot be regarded as dependable.

The writer hoped to be able to present data from several lab-
oratories on the Levi-Orthmann reagent No. 33 and its useful-
ness in shedding light on the sulphite-cellulose question, but
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regrets that he has only some rather limited data from the lab-
oratoty with which he is connected. Reagent No. 33 was pre-
pared after the published directions with due care to secure
pure materials and to follow directions accurately. Analyses were
then made of various extracts by the hide powder method and
with reagent No. 33. The results were not particularly promis-
ing, especially as suggesting that with this reagent we shall have
a means of estimating quantitatively amounts of sulphite-cellulose
in admixture with regular tanning extracts. Specimen results
were as follows:

‘fannin

Hide powder No. 33
Oak bark « ccveveee ieeenniianennanane 24.7 19.2
HemloCKk .. c: et iene teee e venenans 26.5 18.4
Sulphited quebracho................. 39.2 36.0
Chestnut wood «...ocvvvv et oaann 31.3 16.9
Chestnut wood «+-cvven it anns 29.0 16.3
Sulphite-cellulose (a) «.............. 21.2 9.8
Sulphite-cellulose (b)................ 16.7 9.0

As these results were secured with only one preparation of the
reagent they cannot be regarded as weighing very heavily against
the published results of the authors. Further data from a range
of laboratories and on a variety of extracts must be secured be-
fore it will be possible to pass other judgment on the reagent
than that it is a nuisance to prepare.

What work has been done by this year’s Committee would
seem to show that the Procter-Hirst reaction is reliable in so
far as it always gives a test when sulphite-cellulose materials
are present in amounts exceeding one part total solids to 2,000 of
solution; that, however, there are certain extracts containing
no added sulphite-cellulose which give a test but in which the
percentage of sulphite-cellulose indicated by the test is so small
as to have little or no commercial importance; further that the
Procter-Hirst reaction can be used to show with fair accuracy
the percentage of sulphite-cellulose material present in a mixture.

(After the reading of the report, L. Balderston described some
preliminary experiments with Levi and Orthmann’s “reagent No.
33.” His results were not seriously different from those men-
tioned in the above report.)
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NOTES ON DEPILATING.*
By Allen Rogers.

In presenting this paper for your consideration it has seemed
wise to take up the subject under separate headings, thus giving,
in a way, a short general review of some of the common proces-
ses employed in depilating. By so doing it will of course be
necessary to discuss a great deal of ancient history, but it is felt
that this is advisable in order to consider properly the more re-
cent developments in this important step in the manufacture of
leather.

Sweating. The oldest method of depilation seems to have
been by means of incipient putrefaction, or as it is called “sweat-
ing.” The hides were allowed to remain in piles in a warm, damp
room until the mucous matter connecting the epidermis with the
dermis had decomposed, which thus loosened the hair without in-
juring the true skin. This method, however, often resulted in
damaged stock and so the process was improved upon by allow-
ing the hides to hang in a closed, damp room or cellar called a
“sweat pit.” Two general methods are employed known as
“cold sweat” and “warm sweat.”

Cold Sweat. The cold sweat method is very largely used in
this country, especially for unhairing dry hides for the manu-
facture of sole leather. The sweat pit is a structure which is
usually built above ground and protected from outside atmos-
pheric influences by means of a double wall between which and
the inner wall is a filling of tan bark or other material to pre-
vent loss of heat by radiation. The temperature of these pits
is controlled by means of steam pipes running under the false
flooring and a sprinkler system to provide moisture and to lower
the temperature in case of necessity. The temperature is main-
tained at about 70° F. The hides are hung on hooks, each
chamber holding a single pack. The sweating lasts usually four
or five days. Near the end of the operation the stock is care-
fully examined and those hides showing the first signs of slip-
ping are dropped to the floor in order to retard the putrefaction,
it being cooler on the floor than higher in the pit. At the con-
clusion of the process the hides are thrown into lime liquors for

* Read at the 4. L. C. 4. Convention, Atlantic City, Dec. 5, 1913.
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a short time in order to remove the slimy feel and to slightly
plump the stock. The value of this process depends upon the
fact that the hides are left in a firm condition without any ap-
preciable loss of hide substance, but even if most carefully con-
ducted there is great danger from excessive putrefaction, with
a consequent damage to the grain. Although this process has
its disadvantages, dangers, and shortcomings it is very widely
used and no doubt will be continued for some time to come.

Warm Sweat. The warm sweat method is very similar to
the cold sweat process, except that a higher temperature, about
8° F., is used and the time of treatment is somewhat
shorter. It is applied more especially to sheepskins and is known
as “staling.” This process is not employed to any extent in this
country. '

Liming. 'The first chemical method of depilation was that in
which slaked lime was employed. Although this material has
been used for many years, the methods of application do not
differ materially from those in vogue a century or more ago.
Lime which is to be used for unhairing must be as free as possible
from magnesia, clay or iron as these materials not only diminish
the lime content, but cause the lime to slake much more difficultly
and the iron, being insoluble, becomes fixed in the grain with the
subsequent production of stains. It'is hardly within the scope
of the paper or the time at my disposal to go into the details of
making up a lime liquor. In passing, however, I do want to bring
attention to a statement which is often made, that, owing to the
limited solubility of lime in water, (1.3 parts per 1,000 at 70°
F.), there is no danger of destroying a pack of hides or
skins by using an excessive amount. Personally I feel that this
statement is misleading. There is probably no danger of destroy-
ing the stock, but there is great danger of damaging it by im-
proper lime treatment. This is a point which I will take up again.
That lime can be and is used in various ways is evidenced by the
fact that if we should visit 100 tanners I would be willing to
wager that we would not find two plants using the same method
of liming. Yet lime is a compound which is only slightly soluble
in water and according to theory its beneficial effects can only
come from what goes into solution and providing that we always
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have an excess ‘present the results should always be the same
no matter how much we may care to use. That this is a case
where theory and practice do not coincide will be shown from
experiments conducted with this end in view.

Many tanners claim that in order to unhair a hide properly
it is absolutely necessary first to treat the stock with old lime
liquors, gradually bringing the hides into fresh lime solutions.
That there is some foundation for this belief will be
shown, but there are limitations, which must be observed.
There is no doubt that old limes do have a softening effect upon
dry hides, due to the putrefactive action of the bacteria which
they contain, for it has been shown that putrefactive bacteria are
present in old limes. That they subsist upon the mucous matter
between the epidermis and dermis as well as upon the connective
material between the fibers has also been shown. But are we
sure that they only care for the mucous matter and connective
material? Are we not safe in assuming that if they will attack
these materials they will also act upon the fibers or gelatinous
matter as well? Do we want to run the risk of damaging or
perhaps destroying valuable hides and skins by serving them as a
rare morsel to a lot of hungry bugs whom we do not know and
with whom we are not in sympathy? Would it not be better to
depend upon the soaks for securing the soft condition we desire
and not upon the uncertain action of putrid lime? In my humblc
opinion we should not depend upon a lime to soften a hide as this
should be done in the soaking process. But as-the soaking of
hides is not to be considered we will not enter into the discussion.

It is claimed by some that it is impossible to unhair with fresh
limes, but those who make such a statement have evidently never
tried to do so. It is not my intention, however, to try to convert
those who are using putrid limes, but rather to give some of the
salient points which have developed as the results of a series of
tests which have extended over the past two years and which were
carried out at the suggestion of the National Association of
‘Tanners. These investigations have already been printed in
phamplet form and probably have been received by those present.
The points which have been paramount in all of these investiga-

tions have been the determination of weight, measurement and

, L]
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the condition of the leather obtained when the various well known
and commonly used depilating agents were employed. In con-
ducting the experiments it has been the endeavor to approach
as closely as possible to the actual working conditions as they
exist in the tannery and to observe not only the chemical action
taking place, but to note the physical changes as well.

For the purpose, however, of corroborating the analytical data
obtained during the practical tests, a series of parallel tests were
made in the Laboratory on small samples of stock. The material
used in these laboratory tests being shaved free from hair at the
start so that this factor of uncertainty might be eliminated.

The first series of practical tests was for the purpose of de-
termining the effect of various amounts of lime on the stock as
well as the influence of the time of treatment. Both fresh and
bettered limes were employed. Several packs of skins were
treated with 5 per cent. of lime and at the end of two days
showed an increase in weight of about 40 per cent. above the
trimmed weight. The lime absorbed was about 1.30 per cent.
Several packs were then run with 10 per cent. of lime and gave
an increase from the trimmed to second day out of lime, of 50
per cent. with an absorption of 3.65 per cent. of calcium oxide.
One lot treated with 10 per cent. of lime gave an increase of 61
per cent. with an absorption of 3.09 per cent. of calcium oxide.
These results seem to indicate that the larger amount of lime pro-
duces a greater increase in weight and causes a greater absorp-
tion.

An experiment was made to sce if one portion of lime would
completely depilate a pack of hides. For this test 10 per cent.
of lime was added to the stock in the paddle and without chang-
ing was allowed to remain in the same liquor for 10 days. At
the end of this time the hair was only partially loosened, it re-
quiring immersion in warm water and considerable work in beani-
ing before the hair was completely removed. Thus we had an
excess of lime always present, but for some reason the changes:
which had taken place greatly retarded the depilating effect. An
interesting fact in connection with this pack was that after S
days the lime in the solution increased again showing that it
was being drawn from the hides.
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In conducting the analytical work, the loss of hide substance
was always observed. In all cases where the lime was applied
fresh the loss was greater than when the lime was bettered. This
would seem to indicate that new lime has a greater solvent action
upon what we call hide substance than does an old lime. May
it not be possible that in the old limes we have a protective colloid
formed? To illustrate this point if a pack was treated with fresh
lime run for a day, the lime discarded, a fresh lime made up and
so on for a number of days, the loss of hide substance was much
greater than where the stock had been bettered with the same
amount of lime. In the pack cited above as being treated for 10
days it was very interesting to note that the amount of dissolved
hide substance increased but slightly from that found after the
second day. From the appearance of the resulting leather, how-
ever, there can be no doubt that some action had taken place
which had a decided influence upon the character of the product.
Attempts were made to determine the amount, if any, of volatile
matter given off during liming, but no satisfactory results were
obtained.

The record of pack weights at different stages of liming
showed, without exception, that the greatest weight occurred on
the fourth day. This was due to the fact that up to the fourth
day the lime was being absorbed, but the action was not suffi-
ciently great to cause the hair to drop off. The decrease follow-
ing the fourth day was due to the loss of hair. This was shown
pretty conclusively in the laboratory tests where the hair had been
eliminated before treatment. These showed no loss after the
fourth day. It may be of interest to note a typical increase from
samples which were freed from hair and depilated with 5 per
cent. of lime which was made fresh each day and from a series
treated with 5 per cent. of lime bettered each day:

Fresh Bettered
Percentage increase after 1 day....... . 42.10 42.93
Percentage increase after 2 days ........ 2.60 2.10
Percentage increase after 3 days ........ 4.14 4.10
Percentage increase after 4 days ........ 1.30 1.41
Percentage increase after 5 days ... .... 1.70 1.70
Percentage increase after 6 days ........ 0.30 3.60

These results are of interest as showing that about 8o per cent.
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of the total increase in weight occurred during the first day.
From this we might predict that the absorption of lime should
give a similar condition. To show however, what did happen to
hides treated with fresh and with bettered lime the following
results may be noted.

Fresh Bettfred

cao ’ cao
Ash in ash Ash in ash

Original dry weight per cent.. 0.66 33.67 0.51 32.80

After1day ...coovnieaannnn 3.15 59.82 3.14 56.61
After 2days «ccocvein et it 3.30 74.45 3.71 78.98
After 3days «.cceeiiiniiinnns 4.25 76.58 4.19 80.49
After4days . -...oeiennnnn. 4.52 78.46 4.50 90.64
After 5days - .....ocnentn geee 4021 86.69 4.81 86.07
After6days .. .c...oeinnann. 5.8 82.69  4.67 84.23

The practical tests coincided with these laboratory experiments
showing that most of the lime was taken up during the first
two days. Both the practical tests and laboratory experiments
show that the absorption of lime is not wholly responsible for
the increase of weight. In other words the absorption of lime
and the absorption of water do not bear any definite relation
to each other. The higher ash in the fresh lime treated stock
would seem to indicate that the fresh lime has a greater solvent
action on hide substance than does the bettered lime treatment.
This is shown by the fact that the ash is higher in the former
case, while the lime in the ash is less. This would again indicate
that possibly used lime may have a protective colloid effect.

It is generally assumed that during the liming process fat in
the hide is saponified, thereby producing a lime soap and that
the formation of this soap tends to open the fibers. That this
saponification is not complete is shown by the following results:

Pat on dry weight

Fresh Bettered

lime lime
Fat, original percent.............. 5.11 5.21
Fat after1day -.-......c.cocvennn, 1.86 2.77
Fat after 2days «......oonevninnnnns 2.05 1.96
Fat after 3days ........cocvnenann 1.24 1.96
Fat after4days ................... 3.0I 4.43
Fat after s5days «..........ccc0inen 1.22 1.05
Fat after 6days ................... 1.25 2.88

Although these results are not very concordant they do show
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that practically all of the fat which was saponified becomes so
in the first 24 hours. This would perhaps account for
the increase in weight of the stock during the same period. It
seems fairly safe to say that 75 per cent. of the fat was saponi-
fied during the first day and after that practically no more sapon-
ification took place. This is very closely related to increase in
weight when we remember that practically 8o per cent. of the
increase in weight took place during the first day.

Many tests were run in the laboratory as well as on a practtcal
scale to determine the loss of hide substance occurring in the
lime liquors. The following examples will illustrate what has

been observed:
Fresh Bettered

lime lime
Per cent. of hide substance lost after 1 day .... o.51 0.55
Per cent. of hide substance lost after 2 days ... 0.253 0.39
Per cent. of hide substance lost after 3 days -.. 0.43 0.59
Per cent. of hide substance lost after 4 days ... 0.66 0.64
Per cent. of hide substance lost after 5 days ... o0.24 0.17
Per cent. of hide substance lost after 6 days ... 0.25 0.34

These data are of interest from the fact that if we add the
first column we will have a loss of hide substance amounting to
2.143 per cent. The second column if added would give about
the same result, but as a matter of fact the second series of tests
are for solutions which had not been changed and indicate the
amount of hide substance which had dissolved during the time
the stock was in the solution. In the first series the solution was
made up fresh each day. In the second series the same solution
was used continuously, new lime being added to the old solution.
These results need some explanation. Do they show us again
that after a lime has been used for one day that some change
has taken place which protects the so called hide substance? It
may be possible that the hide substance which has been dissolved
changes rapidly into some form which does not respond to the
tests applied for hide substance. Similar results have been
noticed on the practical tests, although in these instances a some-
what larger amount of hide substance was observed. The ques-
tion now comes up: What do we understand by hide substance?
It is pretty well agreed that hide substance does not necessarily
mean gelatin, but rather the albuminous material present as con-
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nective tissue between the fibers and the layer between the epi-
dermis and true skin.

From the observations noted above it seemed fairly safe to
assume that the proper manner to apply a straight lime solu-
tion would be to enter the stock into a lime liquor which is only
a few days old at most and then to work up through the series
to a fresh lime liquor. The lime which has been used thus for
the new pack should then be discarded. This does not mean, of
course, that we can lay down a hard and fast rule which will
work for all classes of stock, but is to be interpreted as being
in the nature of a general procedure. It may be mentioned at
this point that “Hydrated Lime” is rapidly replacing slaked
lump lime for tannery use and has many advantages over the
older form.

Sodium Sulphide. This material is very largely employed as
a depilating agent. It may be used alone or in conjunction with
other substances if desired. When used alone it has the property
of rapidly and completely dissolving the hair, but causes the
stock to plump excessively, with the production of a false grain
and loss of measurement. It has its advantages as a time saver,
produces more weight and a tight grain. The usual method of
using a straight sulphide solution consists in making up a 20°
barkometer liquor at a temperature of about 75° F. The stock is
then placed in this liquor, run for two hours, allowed to rest over
night, run for half an hour, washed, neutralized with sodium
bicarbonate and then again thoroughly washed.

For some classes of leather the sulphide is made into a paste
or a very heavy liquor and applied to the flesh side. Skins so
treated are piled down over night and on the following day the
hair may be readily removed by hand. This method is the one
commonly employed by wool pullers and by tanners of other
grades of stock carrying valuable hair.

Sodium sulphide mixed with lime very materially helps in the
removal of fine hairs. For this purpose about 20 per cent.
of sulphide upon the weight of the lime is sufficient. The sul-
phide should be added to the lime before staking. For hydrated
lime and sulphide mixture the two should be boiled together.
Whenever sodium sulphide is used in conjunction with lime it
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should be at the start of the unhairing process. Many tanners,
however, use the sulphide after the stock has been limed for
several days. This would seem to be very poor policy if its ad-
dition is for the purpose of removing fine hairs. The reason for
this statement is based upon the fact that sodium sulphide has
no solvent action upon hair which has once been treated with
lime, no matter how strong the sulphide solution may be made.
On the other hand clean hair will rapidly dissolve even in dilute
solutions of sodium sulphide. A very good system and one which
has been found to give satisfactory results is to use a series of
three or four pits adding the sulphide required to the oldest
liquor when the. new stock enters, the head pit being straight
lime liquor. No loss of hair occurs by this treatment although
the stock is free from fine hair and has the appearance of limed
stock, except that it has a better grain than is obtained with
either sulphide or a long lime treatment. To determine the effect
of this lime and sulphide mixture several practical tests were made
with a five to one combination. The grain in weight from the
soaked to the first day out of the liquor was 43.24 per cent., dur-
ing the second day the gain was 2.45 per cent., while after the
third day, there was a loss of 0.55 per cent. The loss was caused
by the complete slipping of the hair. The amount of lime ab-
sorbed increased from day to day, but no more sulphide was
taken up after the second day. The laboratory tests conducted
along the same line did not agree very closely with the practical
tests, owing to the previous removal of the hair. The
analyses of the hide samples, however, gave some results which
may show that there is a reason why lime stock is not so tight
grained as stock treated with sulphide. For example we might
note the following:

New 1 day 2days 3 days
Per cent. of fat....... 3.55 1.19 1.57 2.11
Per cent. ofash .... 0.67 2.35 2.71 3.07
Per cent. CaOinash.. 31.60 68.20 69.10 75-92

There records show that the per cent. of fat remaining after
the treatment was about the same as noticed for lime stock.
The absorption of lime was somewhat more after the first day
than was observed for straight lime treatment, but on the third
day it had increased to that of limed stock. We can pretty safely
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assume that the lime would continue to be absorbed if a longer
treatment had been given.

In the practical tests with straight sulphide solution the gain
in weight after one day was considerably less than with any of
the previous treatments, being about 16.25 per cent. This was
due of course to the solvent action of the sulphide upon the hair.
One pack was treated for four days with the sulphide, but showed
very little gain after the first day. The hair free laboratory
samples, however, showed a gain of more than 50 per cent. after
the first day. Analyses of the hide gave the following:

New After 1 day
Percent.of fat eecevveevinninnenns vun 6.70 1.90
Percent.ofash +««vv e it ivneinanne 0.44 0.94

One might expect the stronger alkali to more completely sapon-
ify the fat, but the data obtained do not seem to bear this out.
Analyses of the liquor showed that the stock, at the end of 24
hours, had absorbed 0.126 per cent. of sodium sulphide and
0.124 per cent. of sodium hydroxide.

Among several other methods of depilating which were
studied should be mentioned one in which a mixture of sodium
sulphide and calcium chloride were used. The advantages of
the method were found to be in the freedom from false grain,
complete removal of hair, saving of time and better measure-
ment than straight sulphide. The method consisted in running
the stock in a 20° barkometer sulphide solution to which had been
added one fourth as much calcium chloride as there was sul-
phide used. " .

Arsenic Sulphide. This material was used in several tests and
owes its value in depilating to the fact that it produces a sul-
phide of calcium without the introduction of the caustic alkali
which is formed when sodium sulphide is used. This material
is used very extensively by the goat skin and glove leather man-
ufacturers where an open leather with a smooth grain is de-
sired.

Tryptase. During the past year a new unhairing agent las
been brought to the attention of the trade. This material it is
claimed will unhair and bate in one operation. If this new pro-
duct comes up to its claims it will certainly be a God-send to
the tanner.
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In closing this feeble attempt to say something about depilat-
ing let me emphasize the point that after making a fairly careful
study of the subject for the past two years, and having been
in pretty close touch with beam house methods for the past
15 years, I have come to the conclusion that we know very
little indeed about the subject from either a practical or a
scientific standpoint. It is a field, however, which offers won-
derful possibilities for research work and I for one sincerely
hope that it will receive more attention in the future than it has
in the past.

THE INTERPRETATION OF TANNERY ANALYSES.*
By W. H. Teas.

Without a reasonably accurate interpretation of tannery an-
alyses much of the value of the analyses is lost. Lack of this
interpretation and much inaccurate interpretation has retarded
the adoption of laboratory control of the tannery. Since we are
dealing with organic materials in the vegetable tanning industry,
we cannot hope to evolve a list of hard and fast causes and ef-
fects, as it has been possible to do in the case of the manufacture
of inorganic materials such as steel. There are so many condi-
tions that affect the operation of a tannery, that there are only
a few cause and effect combinations that are general. Those
who have had the opportunity of watching from week to week,
the results of systematic analyses from a number of tanneriés,
while at the same time watching the development of the leather
in the tannery, know the truth of the foregoing statement.

The raw materials used, the purity of the liquor, the acidity,
the relation of the tannin, figure to the acid figure, the ash, etc,,
,are items that have been developed and recognized as bases of
comparison. And too frequently, interpretation and diagnosis
are made on these bases without any regard to the many other
conditions that are important factors at each particular tannery.
It is quite true that there will be many glaring deviations from
normal figures for the above items, which will at once point out
the trouble. But it is also true that many tanneries showing

* Read at the 4. L. C. A. Convention, Atlantic City, Dec. 6, 1913.
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normal data in the analysis figures are not doing good work,
and one must look beyond the usual laboratory determinations
for the answer.

The character of the water used, the soaking procedure, the
methods of the beam-house, the methods of handling the yard
liquors and of the leather in the yard, the bleaching, scrub-house
operations, oiling, lofting, and finishing, are, all of them, im-
portant factors whose influence and variations are not shown
by analyses of samples usually sent to the laboratory. Quite
frequently, causes are assigned based on liquor analyses, for
effects for which the liquor is not responsible.

Insufficient soaking is sometimes responsible for hardness and
bony streaks in the leather, that may be blamed on the liquors.
Too much lime, or the failure to remove as much lime as possible
before going to the rockers, frequently produce results for which
the liquors are blamed. And so on through the list of trouble
opportunities which are always present in the tannery, and which
cannot always be located by laboratory examination of samples.

Even when given accurate description, or even samples of the
product, the chemist is confronted with many conditions which
may be produced by more than one cause. Thin grained leather,
for example, might be caused by liquor conditions or by beam-
house work; flat thin leather might be caused by one of several
liquor conditions widely different. There is more than one tau-
nery condition producing cracky tender leather. And so I might
instance many other troubles having as possible causes, more
than one condition of liquor or procedure. Methods of handling
tannery liquors, and of the sequence of their application to
the hide, are of course factors in producing certain results; and
the same methods are successful at one tannery and failures at
another. The apparently unimportant item of the amount of
leather put in a layaway vat, is very frequently a trouble factor,
and has a direct influence on the action and character of the
liquor.

The purpose of this monograph of commonplaces, is simply
to sound a warning note to the tannery chemist, on the subject
of diagnosis and interpretation. None of us has had too much
tannery experience, and most of us have had too little. A year
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in the tannery is worth three in the laboratory, so far as develop-
ing a faculty for interpreting laboratory results is concerned.
And if a tanner maintaining a laboratory would arrange so that
the chemist could spend a certain time in the tannery daily, the
value of the laboratory to the tanner would increase, and the
increase would be measured by the capability and practicality of
the chemist.

The most experienced water analysts will not pronounce
judgment on a drinking water from a sample of the water, and
they insist in having all possible data as to conditions which
may influence the purity of the supply. The tannery chemist
should be similarly conservative in his interpretations based on
samples alone. The cause of the tannery chemist has been hurt
more by faulty judgment and recommendations, than by poor
analytical work. A plain “I don’t know,” is in most cases a safer
answer, than a guess with insufficient data to make a different
answer more than a guess. Better have the tanner think the
chemist doesn’t know much, than to have him foot the damage
bill because the chemist thought he knew, and didn’t know. In
the one case, the tanner will probably come back, but in the
other case he will not return. And you will find that the latter
experience will-get more publicity than confessed inability to
answer.

I don’t mean these remarks to apply to those glaring abnor-
malities previously mentioned, and which experience has
shown are conclusive in their meaning. To the chemist with
any tannery experience at all, that kind of problem is easy and
its soultion certain. But under conditions of contradictory
symptoms, accompanied by lack of data, by all means be con-
servative. If the trouble warrants it, get on the ground; and
even then, don’t make a recommendation that will entail loss
by its failure, unless you are certain that you have a successful
remedy.

The chemist in the tannery has come to stay; the numerical
growth during the past ten years, the institution of the tanning
school, and this Association itself, are all proofs that we are to
be permanent. We might claim that we are no longer luxuries,
but almost necessities. We are like the church, in at least one
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respect, in that we as a class are judged by the mistakes of ou:
members. Conservatism will certainly lessen our mistakes, and
if accompanied by the opportunity of practical work, it will not
materially retard the universal recognition of the necessity of the
chemist in the tannery.

INDUSTRIAL CHEMISTRY AND THE LEATHER INDUSTRY.*
By Charles R. Oberfell.

\We are accustomed to read in current literature frequent and
sometimes detailed reference to the mechanical progress of this
age and many can remember the introduction of the telephone
and telegraph, while the perfection of electrial machinery, the
advent of the aeroplane, automobile and wireless telegraph have
crowded upon us in such rapid succession that we cease to won-
der at new marvels. At the same time the progress in chemistry,
which so vitally effects civilization, and especially its application
to the industries has failed to win the merit of public acclaim to
which it is justly entitled, on account of the popular mind seiz-
ing with more comprehensive understanding the mechanical mar-
vels.

Perhaps to this gathering of chemists and tanners a rapid
survey of the most important industrial developments brought
about in manufacturing processes by the touch of the chemist
will not be uninteresting, and may bring us to a keener realization
of the fact that on us and our fellow workers abroad devolves the
responsibility of placing the leather industry, which is essentially
a chemical process, on a firm scientific basis.

It is impossible to select from the recent advances in the ap-
plication of chemistry to the industries the most important or a
group of most important ones. One of the most interesting,
and one which brings us into touch with the leather industry has
been the commercial development by Dr. L. H. Baekeland of the
class of compounds, known as the condensation products of for-
maldehyde and phenol, and sold under the trade name Bakelite.
Dr. Baekeland’s researches are classical and stand as an exponent
of the possible under the guidance of a wonderfully scientific

* Read at the 4. L. C. 4. Convention, Atlantic City, Dec. 6, 1913.
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mind. Lately Stiasny has utilized much the same class of reac-
tions in the production of a synthetic tannin called neradol, which
is a condensation product of a sulfonated phenol with formalde-
hyde. Much has been claimed for this new tan-stuff and its
advent may introduce a new era in the production of leather.

The tremendous use of the natural supply of nitrates as fer-
tilizers has brought with it a realization of the fact that the ulti-
mate exhaustion of such deposits is but a matter of a relatively
few years. Fortunately and at this opportune time we find the
chemist’s work allaying all possibility of a famine in nitrates by
the development of processes for the utilization of the nitrogen
of the air. The processes whereby nitrogen is brought within
the reactive sphere are of three types. Firstly, direct oxidation,
or the union of oxygen and nitrogen in the electric arc. This
process was made possible by a development of stupendous elec-
tric power as typified in the plants at Niagara Falls and in Nor-
way. In Norway it is estimated that the electric furnace and
electro-chemistry will in a few years double the population of
that northern country and give employment to thousands upon
thousands. Secondly, the fixation of nitrogen to the metals and
metalloids, the most prominent product being calcium cyanamide
by the union of calcium carbide and nitrogen. The nitrogen of
this compound is available as plant food or may be freed as am-
monia by the action of steam. Thirdly, the direct union of nitro-
gen and hydrogen, in the manufacture of synthetic ammonia, in
the presence of catalytic agents and under favorable temperature
and pressure conditions. The researches of Haber, painstaking
and extending over a long period, resulted in the first successful
plant.

Kirchhoff’s discovery of the inversion of starch to glucose with
dilute acids has profited the United States alone by over
$30,000,000 a year and made possible the corn products industry
which yields such products as glutten, starch, glucose, dextrin
and oil.

Another development brings us close to the leather industry
again in the hydrogenating or hardening of oils with the forma-
tion of solid greases. By the addition of hydrogen, in the pres-
ence of suitable catalytic agents, to oleic acid we have stearic
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acid. This reaction is merely typical of a class, and these hard-
ened oils are finding wide use in the currying of leather besides
their use in soap manufacture and as edible products.

The ammonia soda process developed from the discovery that
sodium bicarbonate is insoluble in ammoniacal brine has revolu-
tionized the alkali industry and cheapened a product of universal
consumption. Again industrial chemistry touches the leather
industry.

The simultaneous discovery by Hall in this country and by
Héroult in France that aluminum is obtained by electrolizing a
fused mass of cryolite and aluminum-bearing clays was the be-
ginning of a wonderful industry and brought about a reduction
in the price of aluminum to 23 cents. Plants operating under
Hall’s patents are located at Niagara Falls; and here too, duc
to the electric energy available, are made carborundum, a valu-
able abrasive, and artificial graphite, the last two as the result
of Acheson’s researches.

This year Gayley was awarded the Perkin medal for his re-
searches which resulted in the perfection of the dry-air blast
used in the manufacture of steel, and it is estimated that the work
of this chemist in this one particular alone makes a saving of at
least $20,000,000 a year. Gayley employs refrigeration for the
elimination of water from the air before it is driven into the
furnaces.

The use of the newer forms of electric lamps, involving a great
saving to consumers, was made possible by the researches of
Whitney, a past president of of the American Chemical Society,
and his staff of chemists in the wonderfully equipped research
laboratories of the General Electric Company.

The reclamation of valuable products from wastes in the
wool industry, such as oleic acid, distilled oleins, soaps, lubricat-
ing oils and refined wool greases brings us to the application of
these products in leather currying and the fat-liquoring of
chrome tanned leather.

Wonderful has been the development, with which you are all
familiar, in the coal-tar industry. It is impossible to estimate
the amount of capital invested as the result of Perkin’s discovery
of mauve.
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Chemistry has given the world virtually two new fabrics in
artificial silk and mercerized cotton.

Time will not permit a further discussion of these many won-
ders, but I shall merely mention a few of the more important
triumphs of chemistry. The Bessemer process for steel—Power-
ful explosives, the like of which the world has never known—
Contact sulfuric acid and great improvements in the older cham-
ber process—Improvements in the manufacture of paper and
pulp—The Welsbach gas mantle—Liquefied gas in the Blaugas
system—Steel alloys of chromium, vanadium, manganese, tung-
sten and molybdenun—Desulfurizing petroleum, and the claim-
ing of untold quantities of sulfur 1,000 feet below the
surface in Louisiana; the last two achievemants by Frasch, an-
other recipient of the Perkin medal.

These achievements which have added untold wealth to the
world, have not been the result of chance or haphazard investi-
gation, but are the product of brains and chemistry, working
hand in hand with engineering skill, and not of least import, the
co-operation of capital. In order to bring about the discovery
of the great fundamental reactions underlying the processes
enumerated and their expansion from laboratory size into great
commercial enterprises it has required years of study and research
in completely equipped research laboratories. Scientists are
generally familiar with the extent to which research has developed
in Germany and in fact all over Europe. In this country it is
still in its infancy. In Germany the large chemical manufactur-
ing plants maintain an unexcelled equipment and a large staff of
chemists, whose sole occupation is not control of the processes
of manufacture but a continual search for new processes and
products.

The need which the leather industry, in its many phases,
faces, and which has been made acute by the scarcity and high
cost of raw materials is greater efficiency, and this can only be-
come possible, in its highest development, through organized
research effort. As we all know the processes of leather conver-
sion are fundamentally chemical in nature, yet after all these
years the production takes place along empirical lines, and we as
leather chemists do not fully understand the exact nature of the
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materials we deal with nor the principles of the conversion of
hide tissue into leather with all of its many ramifications.

The A. L. C. A. and 1. A. L. T. C. have made great strides
and there is no questioning the high plane on which the two as-
sociations have placed the analysis of tanning materials. It is
doubtful if a similar triumph can be pointed to in any branch
of chemistry in view of the difficulties, yet what the leather in-
dustry needs to place it on a plane with the other chemical in-
dustries is organized research. Our many manufacturers of
leather who have equipped experimental and control laboratories
of their own have made a great stride towards providing for
the time, which will come, when the present empirical manner
of production will prove so wasteful as to narrow the margin of
profit to such a point as to force the small producer out of
business, unless-he has taken advantage of what chemistry of-
fers. I venture to say that the day will come when leather will
be produced by large business organizations and when every
plant will be conducted on strict scientific lines and will have
its laboratory and be as dependent on it as the steel plant is
dependent on the steel chemist to-day. This will be the natural
result of economic conditions and I do not fear that research
will not steadily open up the avenues of advancement.

What is needed to-day is a more profound search for a solu-
tion of our present baffling problems, and a closer co-operation
between producer and chemist so that the chemist may be en-
couraged to forge ahead into new fields and that the producer
may better understand what he is dealing with and learn how
to interpret the results of the chemist.

Research laboratories for the solution of problems in the
leather industry will not be wanting for material on which to
work, for besides the rich field of investigation on raw materials
every step from the curing and disinfection of hides and skins
to the finished product through the various manipulations neces-
sary is full of imperfectly understood reactions. What of the
reactions involved in the removal of the hair and their resultant
effect on the quality and quantity of leather? What of the un-
known composition of the tanning liquors? Volumes already
have been written on acids in tan liquors and yet all of these
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acids have not been isolated and measured nor their effect
in combination with hide on the various tanning agents deter-
mined. Procter has pointed to this in recent writings. There
are other non-acid substances in tan liquors that have never been
studied, and we must also know the effect of the mineral con-
stituents at the same time, which include the question of water
used. There are losses in tanning and extracting tannin from
raw material, but the extent of these losses and leaks are not
known, nor where nor why they occur.

These are but a few of the unsolved problems, but they are
enough to stimulate careful thought and planning for the future.
Our present plant laboratories can not alone delve through this
whole mass in the required time, for the successful study of
such problems should be pursued uninterrupted with routine
control and contract work. Also to pursue these problems suc-
cessfully there must be a connection between research and
practice. One of the greatest hindrances to the present properly
trained and experienced leather chemist is lack of equipment for
trying ideas originating in the laboratory. The peculiarities
existing in leather manufacture, notably the consumption of time
and the probability of easy and severe loss, preculde the ad-
visibility of experimenting on a manufacturing scale. What is
required is opportunity, that is, equipment and funds, so that
the ideal condidtion of practice and theory may be possible.
Some of our largest industries to-day maintain small fully
equipped plants for such study.

The proposed Procter International Research Laboratory is the
first step in the right direction and Prof. Procter, its director,
is without an equal for such study as will be pursued there.
This project deserves the support of all interested in the leather
industry, for the result of its researches will be for the benefit
of all and should receive the support of all who will profit by it,
both chemists and tanners.

In concluding I can but point to the great chemical achieve-
ments of this age, which came as the result of organized indus-
trial research, to show that the same kind of effort for the hid-
den truths must take place in the leather industry to place it on
the same high plane.
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DiscUSSION.

In answer to a question, Mr. Beye said that it is the intention
of those charged with the direction of the Tanners’ Institute in
Brooklyn to develop there a real research laboratory. Such a
laboratory will require time for its development, and the co-
operation of the A. 1. C. A. Mr. Veitch said that the Bureau of
Chemistry has good intentions in regard to carrying on research
work in connection with leather problems. The present head
of the Bureau is favorably disposed, and the prospect of some-
thing being done is brighter than ever before. This prospec-
tive activity on the part of the Government Bureau should not,
however, hinder the establishment of other research centers.

BOOK NOTICE.

Leather Trades Technical Dictionary. Ferdinand Kohl.
“Ledermarkt” Press, Frankfurt a. M., Germany. This book
contains about 7,650 German - technical terms connected with
leather, with their equivalents in English and French, arranged
in parallel columns. To be more precise, the terms include any
which are likely to occur in technical or scientific articles in
regard to leather. Thus such words as refrigeration, lighting,
salary, fresh, foot, and a multitude of others that are here which
are not exactly special leather terms. The value of such a book
to any one who has to read articles in German and French
leather journals is very evident.

The author in his preface acknowledges his indebtedness to
his father, the late Emil Kohl, and to Mr. R. W. R. Mosely of
Birmingham and also to Mons. M. Imbert of St. Pardoux Ia
Riviere.

The number of mispelled words in the English column is
negligibly small, and a pretty careful examination indicates that
the leather vocabulary is remarkably complete. The price is
4.00 marks, postpaid.

ABSTRACTS.

Classification of Hides. Lcalher Trades’ Review, November 5, 1913. A
discussion of the differences between the tanners on the one hand and
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the butchers and hide merchants on the other which have culminated in
a combination of tanners to force hide inspection and classification.

Neutral Inspection of Hides. Shoec amnd Leather Weekly. The Na-
tional Association of Tanners has sent out the following circular to
the members of their association, under date of November 10:

Communication has been received from a newly-organized associa-
tion, entitled “The Hide, Leather and Allied Trades Improvement So-
ciety,” which is, we understand, an organization established by mem-
bers of the United Tanners’ Federations of Great Britain and Ireland,
for the distinct purpose of establishing a new and improve