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Interesting Papers at the Met-
allurgists’ Second Day’s
Meeting,

HOW GERMANY PROSPERS.

Rapid Strides Made by Her Iron and
Steel Manufacturers.

HISTORY OF IRON OKE FORMATION.

Frofessor langley on a General Standard
of Analysis.

YISITOES LAVIEH INX THEIR PRAISE

The final joint international session of the
T nited Metallorgical Seomie was brought
to a close yesterday in Carnegie Hall.

The hall was fairly well filled when st 10
o'clock Organist Leonard Wales sent a
flond of melody through the building by way,
us it were, o! giving tone to the learned
business to follow. Mr. A. Thiclen occupied
the chair.  Sir James Kitsou saton the left,
beside him 8ir Lowthiae Bell, with Mr.
Andrew Carpegie in his immediate rear.
There were tlso on the plutforay, Mr, Daelon,
Sir Jonn Alleype,Mr. Brauns, Mr, Schlink,
Al r. Krabler and James M. Swauk, of Phil-
adeiphia

Alr. Thielen, upon taking the chaix, said

wis extremely happy to premdest a
meetiog of such a learned body of men,
representatives of their countries, sud alter
making a number of pleasant remarks intro.

sod Dr. R. W. Ravmond to spenk on
Prowinent German Metallurgists™ Dr,
Ravmona is a bright, carnest spenker and
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PFEOF, IUXT'S REGRETS
Tie foliowing lefier was then read by See-
retary  Ravmond P Hunt is absent
tram the sessions on accvnnt of illness. He

the name of Peter van Tan-
15 in nic many pleasant
More than 35 years
dtiom in tacis an 1855, 1

nige the

s dbiziin-

oujocts
ol grology,
It I sufficient to men-
s the vames of Elisde,
=muth and Peter
al jurors, so far ns
i assell are the

Mes anil details of s pro-
1 wust] wrher with delight,
i |5, haviug as eolleagu~s our hon-
red | yrannbers, ®ir Lowthian Bell and
nted Alexamder -Heolly, whose monu-
) ' 80 lately wnveled in
=e At our Centannizl ex-
It mak theti s coml
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on trom industry on the day when
rates the jobilee of jts world-
oal srhvonl, and of (ts founder,
What more fitting and that
WA thie sea on this occasion
I therefore veniure 1o
Fne mesmge from our inter-

Tovering our congratulations

an:d .:.:"_';n\ng!
Yours tenls,
1. *rvrery HUXT,
FRATERNAL GHEETINGS SEXT,

lu sccordsvee with the letier, which was
received with a sturm of applanse, the fol-
lowing cablegram was seot to Proi, Hoefer,
Leoten, Austria:  “loternations] session of
Gerwan, British and American engineers

nd metallurgists sends grecting to Tunper
and Lesaben.”

Sir Lowthian Dell said he lind much
pleasure in seconding the resolution. *[
hiad thie pleasure of making the Projessor’s
BeQUAIniANge INALY YEArs ago,” centinued
Bir Lowthian, “and since that time we have
kept up & correspondence. A more affec.
tionate friend I pever met in my life, Mr.
Frederick Siemens also supported the reso-
lution in u few briel words,

Mr. Gxilchrist, in seconding the resolution,
snid thut the aame of Graver would e re-
vered by metallurgisis for all time. In his
wiitiugs were lound great truths clearly ex-
pressel.  Sir Willidm Siemees was one of
tue wost versatile inventors the world has
secn, Bidoey Gilehrist Mimas, who withouot
baviog read the writings of Gruner or the
Liue bovk of Spetus, in part discovered how
sivel eonld be  wroduced on the Bessemer
aui Stewens from phosphorie pip furnaees,
aud whe, o eonjunction with bis cousin,
Peroy U Gilehrist. worked out the sommon
coal part of the process, aided by many
frieady such as Edward Murtiv and others,
were worthy of being named in conjunction
with him.™

PROGRESS OF GERMANS,

Dr. Wedding Treats of the Rapid Strides
Made in the Iran and Stee]l Boasiness
Sipee IX36 — Young Men Hundicnpped
There on Aceonnt of the Army.

Dir. Wedding read s puper on the “Prog-
ress of German Practice in  the Metallurgy
of Iron aund Steel Since 1876, With Special
Reference to the Basic Processes” The

de ol that sehool the |

and the Verein |

paper was & learned treatise of the subject
and showed that the doctor was thoroughly
familiar with the rapid strides made in the
past 14 vears, He said:

It'is mow 14 years slnee we German iron-
masters, lu considerable namber, visited the
United States on the occaslon of the Philadel-

hia E;Paﬂn*‘ion. and found th:u grnu kllneni-
urgy 3 country, as wust ankly con-
fessed, in an_advanced stage of dovelopment
aok "’"‘"’J suspected by ns. At that time
the United States alreadv occupled. as now,
the second rank, with Germany in the third,
the product of pig iron for that year being, in
Great Britain, @550, in this eountry, 2083 and
Germany, L850 kilotons.® This relative posi-
tioh has mot been ¢hanged. The present an-
nual product of the three countries is, in round
numbers: Great Britain, 8380, the United
States, 7.7, and In Germany, 4,59 kilotonk
But the of the United Statos, which
was, in 1876, but 13 per cent of the world's prod-
oct, has now advanced to 30 per cent.

GRATITUDE FOR THE ANMERICANS.

When we left America In 1878, it was not enly
with gratitude for cordial hospitality and for
the libarality with which our professional col-
leagues here Lad opened to our mspection
whatever was worthy of notice in oor special
field, but also with the convietion that we had
collected o great treasure of new and interest-
ing information, which we could utilize for the
Lenefit of our German Fatherland. Particu-
larly the achievements of the never-to-be-lor-
gotien Holly In the feld of Bessemer practice,
st us an inspiring exampie for imitation inour
awn coantry,

Anan expression of our thanks In mnore prac-
tical fastiion, I attempt in this paper to sketch
what we have done in Germany since that time
in the wetallurgy of iron and sieel, veuturing
to hope that somwe portyon of what 1 bring may
prove ugeful to our American brethpen,

Germany (incloding Lnxembarg, which is
included in the Customs-Unlon with the em-
pire), produced in 1576 and 1859:

1576, 1559,
Mliotons. Kllotons,
Iron ore... ceee HTI2 1.0

Coal and lignite . .55 BLsm
Pig Ironaoienivio 186 4525
Custings........ 490 ' 0
Maiteadle trond DHGEITOR - 30 Lo

I nse the words ingot Iron (Fluss-eisen) and
weld 1ron hwelss-msen) which are employed

by usin clal docaments and in the Castom
House, and the first of which practically com-
prises all that is called “steel”™ 1t is not my
purpose to urge again the nternational Yar-
mony of nomenclsture which was planned in
1578, but uanforsonately, not cuompletely
achieved. I would only rewark that we Ger-
mans get along very comfortably with the
names then propesed, which we adopted at
once.

The figures given above may serve to prove
that we have taken some pains to maintain our
position as the third nation In the competition
of the {ronproducing world,

Like the United States, and unlike England,
Frauce and Beigium, Germany is fortunate in
possessing within its own borders the raw ma-
terials for its iron ingustry. There Is an 1m-

rtation of ores from Bpain, Bweden and
Hungary, it Is true, buot it is not strictly neces-
sary, and, in fact, 18 more than offset by the ex.
portation nf German ores. In other words, we
mine considlerably more thar enough ore for
all the fron we make, Binee 1606, indoed, the

| eenter of gravity of the Genwan iron ore pro-

duction has moved, It now lies in Lotraine
and Luxembarg, on the western edge of the
Ewmpire, where 57 per cent of our ore product
8 mined.

MUST GET ORES FROM SPATN.

We possess very few ores that are free from
phosphoras, and those which we have are so
manganiferous that they ocannotf, generally
speaking. be used ro make plg-iron for the acid
Hessamer procsss. On tho sther hand, we have
an abundance of phosphoric ores, the greater
part being so rich in phosphorua as to be suit-
able for the manufacrure of pig for the basie
Bessemer or Thomas process, The remainder
15 composed of ores of mediaw tenor in phos-

Loras, and soired only to the manufacture of

orge and foundry irons.

So far ns the acid Bessemer practice s still
maintaived among uk, it reqnires foreign ores;
and this need is supplind olneﬁ{( from Span.

The proportton among the aifferent classex of
ares in the product mined Is about ns follows;
ires which ean be nsed by themse!lves tomake

FROMMR PR o ish scirssnsssinonisingasssiasrvionns. DN
Ores «uitable for forge and foundr s
“ArH Hessamer® ores,

a
| Manganiferous ores (used to make white pig =

and SPeECl cirssaeans
100,0
But if we add the foreign ores imported and
deduet the domestio ores exported, we have as
the proportiosal consumpiion of each class in
Germany:

o 8 T LT T ——
Tor forge and foundry lrons

.
T

100,

Bat this statement does not correctly repre-
sant the actual use of the different classes; for
it frequently bappens rhat commercaal condi-
tinns makeit advisable to use, in the urction
of one Kind of pig, ores which wonld be, of
themsel ves, better m]lptrcl to some other kind,
[(For Instance, bigh and low ?Imnphmus ores
are often mixed to produce a forge iron. )

Asto our fuels, the figures already given
show that we have an abundant sapply for all
industrial purposes, including, of conrse, the
iron mannfacture, for which, with rare exce
tions, only bituminous coali and coke made
from it are empioved. Moreover, our coal
tields will not be exbausted in many centuries,
Unfortonately, not ali our coal basin furnish
the material for coke suitable for the Llast
furuae=, Strigtlly = ng, there is but one
basin—the Westphalian or Rubr eocal basin
wiilch satisfies this enndition to the satisfaction
ol tho ironmaster. In other districts, as, for
Instance, that of the Saur, cok®s 15 indeed mad
but of greatly Inlerior quality as compa
with the Westphallan, In Upper Silesia, the
coke made with the greatest pains from domes-
tie eoals would seem, mnevertheless, to a
stranger an utterly lmpracticable element in
the regular conduct of 3 blast turnace, This
difficulty has caused in Germany, rhaps
more than any other enuntry, the mm test-
ing of all weans of improvement, and the
adoption of these which stood the test, in order
that the quality of the coke made from poor
conl might boe wmade sorviceable,

COKE PRODUCTION OF GERMANY.

Dr. Otto estimates the eoke production of
Gernmany ot 26017 kilotons, of which 15401
should be credited to the Ruhr basin, 4,188 to
Upper Sdesia and 2082 to the basin of the
Sanr.

The diffienity with German coking coals is
usually to be found, not 50 much ju an excess
of ashas in the lack of “coking quality.” even
wlien the ash is low. So far as the ash 18 con-
cerned, an adeguate remedy hias been found in
careful washing after sizing. Onr coal wash-
mg apparatus leaves little to bo desired now
that the vrinciple of & prelinunary sizing has
been fully recognized.

There is a decided advantage of crushing
the eoal before coking In the more intimate
contact of particies thus secared, Exverlence
has shown that the smaller the quantity of
hoavy hydrocarbons In the coal {these belng
tie well-known dererminants of its coking-
qualits) the closer must the solid particies be
brought together in order to fvrm a cohiesive
eoke, To this end maoy means have been pro-
posed and tried. The attempt has Leen made,
withbont prachical suece-s, 1o press the coal
together in the coke oven. Again, the coal has
been made lut; n.l'nmgah'pnh,t 3mn of
their regular shape, c©o c tightl

tlier in the oven; but this practice also nn;
failed of peneral adoption. Finally. resort has
been had to the method of stamping the coal in
& box, and charging into the oven the whole of
the thick siab thus produced. This procedure
has given satisfaction at German works, and is
now in somewhat extensive use.

One disadvantage we have In common with
the iron masters of the United States—the
necessity, namely, as a general rule, of railway

derable distances

o
1a.

Ures for achl Bessewer Pig.....
Ures for splegel, ete........

transportation over consi or
ores or coke, or both, But we lack the -
cent water ways, like the great lakes of the

North: ana the devel t of internal
a8 a remody for thilm Mmm
still delayed i Germany.

WELD IRON MUST BE PUDDLED,

To give i of our transp lon of
matenals: most of the iron ores smelted in
Westphalis (where, as already observed, the
best coke 13 made), must be brought from the
Siegen  districr, from the Lahn awd from
Lorraine. On the other hand, notwithstanding
tire abundasce of mmhwmim
master there must import not h.
coke, but also (by reason of the gntph‘n?y :Il:l::
scter of the native ores) manganiferous ures
from the Lahn ns sn sdmixture. And in all
this transportation there is no water route ex-
ee{nvt u short pisce of the Rhine,

eld iron (wrought iron) is produced in
Germany b{”pu&i.l‘ug exclusively, and almost

invariabl wariety ol the puddiin
trischen vh.l:,tdmndnpnpnn :I.n£

process (
air for oxidation, The variety (Ers-
frisahen), in which iz effected

dinate application ':Il,.

The manulacture iron in the
henrth furnace is ly conducted in Ger.
muany by the Martin process, scoording to which
pi= jron is desarboniged by malleabla scray—
couimonly the vends and rejections of the
mill'e own prodoeiion., Ore or bammer scale 1s

employed only In small measure, usually as
e A ey B

Pprocess,
R

ni.rhghad
cases and to & Very extent,
limited in its introduction bas besn the practice

of blowing air into the metal, nsed for some
time In the Phaemx works ot Rubrort, has
since been abandoned becauss economic ad-
vantages for 5t conld not be demonsirated. The
process 15 as fregnently acid as basic; tho latter
method, however, is continually pgaining
gron and it is especially interesting to ob-
serve t suoh works in particular asaim only
at small output, or bave bui small quantities
of scrap to work up, prefer the basic process,
To such extent, ind §s this troe that even in
ordinary machine shops and fonndries 15 to 2
ton open hearths are found in successful opera-

In conclusion I mn(g be permitted to say that
the ontlook for our German iron and steel in-
dusiry 15 neither all hiness nor all shadow.
On the one liand, the patent Iaw of 1877 and the
tariff law of 1870 have greatly stimulated in-
dustrial astivity and technical progress in this

down Into Zinch billets and tests taken from
the two ends and the middle of the same.
the basic Bessemer (Thomas) process: the
ng takes place in the nlmost complete
absence of the slag, rich in oxides and phos-
phorie acid, consequently 1t proceeds with cer-
tainty, it Is accompunied by no jmportant re-
Ph:?hoﬂiﬂlnm aud is practicable for any de-
&l percentags, without simultaneously in.
creasing the manganese, By the omfssion of
the spiegeleisen & considerable economy Is
effected.

ECONOMIZED BY SAVING SPIEGEL.

Inn the Bessemer process: the carburisation
takes place tip to tho highest grade of bardness
with far greater safety than bythe help of
spiegel, and withiout the increase in inanganese.
cousequent upon the employment of the laiter
Here also & considerable econemy I8

bosiness, and the Thomas process. just
at the right time, has made us independent of
otlier countries for our raw material. On the
other hand, the sevemty of military duty, both
withdrawing and estranging from labor for
three years every strong and healthy workman,
aml the compuisory eontribontions required by
law from emplovers for the insarance (life and
accident), medical care anid pensioning of em-
ployes, comstitnte patriotic and philanthropic
burdens, which we must needs feel in compeli-
tion with otber countries not similarly handi-
eapped. But the iron masters of Germany make
no complaint. On the contrary, spurred rather
than daunted by difficulties, they wean, by in-
ereased vigilance, energy, economy, tachnioal
skill and continuous selentific researches, to
maintain the honorsble rank of the German
Empire among the iron and sieel produeing
natious of the world.

For the benefit of those who are not
familiar with the German standards of
weights it muy be stated that a kiloton is
1,000,000 kilograms or very nearly 1,000 tons
avoirdupois,

Dr. Raymond being eailed upon to miuke
a rr;;y to Dr, Wedding's paper on
the Mannerman process, He said there had
already been printed a full statement of his
researches which would be &t hand for any
member,

THE DARBY PROCESS.

Chairman Thielen, of the FPhonix Works,
Gives the Results of the Well-Known
Manager's Experiimments—How Recarburk
sation is Dono by the Method.

Dr. Howe, of Boston, was called to the
chair while President A. Thirlen read his
paper “On the Darby Process of Recarburi-
sation.” Mr. Thielen is managiug director
of the Pheoix Steel Works at Ruhrort,
Rhbenish Prussis, and one of the best prac-
tical students of metallurgy in the world.
His paper was as follows:

Asis widely known, in order to prodnce in
the converter, by means of Bir Henry Besse-
mer's great inveotion, steel of a wished-for per-
centage of carbon two methods present them-
selves. By the one the vrocess is stopped when
the bath possesses the desired contents of care
bou; by the other the bath is completely decar-
barised, and then the wished for carbon added
in the form ol spiegel, ferro-manganese, ete.
In Germany the latzer method only came into
use and was retaloed when the Thowas-(il-
christ process for the production of steel, low

In phusphiorus, from highly phosphoric iron in
the basic converter came successfully into use,

DECARBURISATION IS NECESSARY.

The more so as trom the nature of the proc-
ess, before dephosphorisation takes plaoce,
complets decarburisation is mecessary. But
while, by tbe old acid process the carburisation
readily takes place by the simple addition of
spiegeleisen etc., the new process brought with
it difficulties, not easy to overcome, Inasmueh
as the oxides which are always present in the
basie process to a larger or smaller extent, and
alsojthe phosphorie avid of the slag takes part in
the reaction. Even if one succeeded in remov-
lug part of the oxide by pouring off the glag
and regulating the amount lefs dissolved in the
bath by so perfecting the process, that thore
would be approximaiely an equal awount re-
maning in each charge, and even if the dangor
of rephosphorisation were diminshed by as com-
plete a removal of the klag as possible and by
suitable slag additlons made to the sull
remaining slag,still thejproduction af low phos-
plhoras steel high in carbon could not be ue-
complished so readily as not to make the fu-
troductionol another eimple method of car-
burising well worth wishing for. The circom-
stances are similar as regards the basic and
acid open bearth procosses,

It can be readily undersiood, therefore, why,
afier the Introduction of the wethod of mak
sieel 10 Lasic-lined vesseir, proposals whic
Lave boen formerly made for the intoduction
of carbun other than by the indirece way, by
means of 1, etc, but wineh had hitberto
remained wi L resolts, should be brought
forward again from various quarters, All of
these processes were based on the knowu fact
of the great affinity between carbon and wron at
high beats. It was =oughi to reduce and car-
burize the bath of stee! by the Introduction of
carburetted guses, by the addition of tar, pe-
troleum, etr., a8 well as many mixtnres of these
substances with solid bodies, such as burnt
dolomite. However, the results of all these
expenments did not lead to the permanent in-
troduction of any of them in practieal work,
until Mr. John Henry Iarby, the Mauaging
Director of the Brymbo Steel Works, suc-
ceeded in finding a solution of the problem,

Having atientively remarked an increase of
carbou which took place in two pleces which
bad been treated in the coal fire for welding,
he brought fluld steel into Intlmate contact with
solid carbon, the result being a rapid absorp-
tion of the carbon by the steel. Supperted by
this experiment Le founded on It his patented
gmoub which fiuid steel cun be carburised

filtraticn through pieces of carbon, prefer-
ably In the form of graphite or wood charcoal,
ete. This cousists of a sheet-iron eylinder
opon at the top and closed at the bottom by a
E]::h plerced with numerous holes, the whole

iog lined with refractory material It is
filied with the carbonaceous muterial and in-
serted clther betweon two steel ladies or be-
tween the Siemens furnace and the steel ladle,
The flold steel takes its way throuzh the nter-
stices of the picces ol carbou, aud is thereby
brought by absarptivn of the carbon, to the
wishied for perceutage of carbon,

HOW DARBY EXTERIMENTED.

Mr. Darby's exoeriments extended wholly to
the carburimivg ol open-hearth steel, and be
succeeded by his process in conjunction with
the basic process in producing from phosphoric
raw material a very excellent product, which
with any wished for percentage of carbon to
upwards of (.0 per cent comtains only very
small traces of other bodles, and consequently
is distingulshed {from all hitberto known open-
hearth steel by its excecding toughness. It
thias beon worked up into chisels, knives, wire,
ete,, with the best results, And thore was a
very great certainty in obtaining the right per-
centage of carbon, the percentage obtainbd
varving from that wisbed for seldom more
than 0.01 per cent to 0.02 per cent. The rolline
quality of the material, although nnly very
small additlons of firco-mangancse or ferro-
silicon were made, was very good. The
process was  very soon  exelusively em-
ployed at Brymbo, tor the harder steels, bat in
order to futroduce his system to the Bessemer
process, Mr. Darby entéred into an agreement
with r.hub!'h:;ll Uﬂ%::ny of {.ﬂ.l‘ near Ruh-
rort on the me. exporiments were ar-
ranged in the Basic Bessemer works, The car-
burising vessel was arranged bet two
Indles standing one over the other and the
steel carburised while streaming from the first
luto the second ladle by the stream of earbon-
noeons material issuing, regulated by the valve
bandle. It quicxly appearsd, Lowever, that
the basic steel, alth readily car-
burised, yet thereby loss its r::’ﬁﬁn qulll.{u to
such an extent that the ingots uﬁ to pleces in
the folls. On inguiring jnto the cause of this it
was discoversd to be due to the method of

ng out the viz: that for four
minutes, more than 60 fine sireams of steel
were oxidized, by means of the atmospheric
oxygen. It was sought to overcome this draw-
back by replacing the 6 holes in the bottom of
the veasel by one of suitable diameter. A con-
siderable improvement in the rolling quality ot
the Ingots was thereby produced. But the
rolling quality attained was not equal to that
of the ordinary Thomas ingots,

SOME PRETTY LARGE INGOTS.

The carburising wvessel was replaced by =
refractory lined fannel, open at the bottom,
which was arranged between the casting ladle
and the molds. By av arrangement attached to
the side of the casting crane it was possible to
Introduce inte the funnel the ground carbon-
aceous material lictle by litsle In a well regu-
Inted stream. This arranzement consists of
an ascurately bored cylinder, provided with a
Iathe-cut worm. As is readily apparentthe
amount of carbonaceous material forced out,
Wrﬁnw to the nuwber of rotations
a.cc:.n:g‘l.y regulated. By the -pl:’y-' m:; bg

ly o
wunn U8 the carburising is safely done in
the w ingots
obinined.

for manner and good rol

The ground coke ap to
more quickly absorbed than the graphite, so
that the whole of the experiments wore carried
ont with this materal. 1t was found that with
ngots welghing L4 kilos and mweasuring 16
Inehes square, the carbon was very equoally dis-
triboted throughont, By somse attention the
frequently mm:s increase of carbon in

1 Overcome of bon
Pars, eq

effected due to the saving in spiegel. Tho
trinls were made among mhn‘m on gome Ameri-

“I. 'r.:rh hearth for the acidand
u the open process: for the
basie open hearth processes, the advantages
ontained are very neavly identieal with those
mentioned for the Besse and T
processes, the very considerable costof the
femmn?.nm and ferro-silicon especially,
wholly or for the ter part avelded. The
combination of the process with the basic
:?ou hearth process ts of the dnction
a steel, which for many ifodustrial purposes
can successfully ineasure (tself with crueible
steel. By this incthod alsoa material is pro-
duced. which in the future will find ver
advantageous employment as the raw mate
in the erucible steel process.

o economy resulting from the employment
of the carburising process is here eonsiderable;
a similar relation holds good in the acld open-
bearth From the forugoing it is ciear
that the superiority of the carburising process
in regard to the question of cost becomnes the
more considerable the higher theo grade of
hardness of the material to be produced; 1o the
advantage that the harder sorts of steel can be

roduced with far ter ease and safetw.

re isto be added the very considerable
economy In the cost of production, while by the
vld prooess the cost of duction rose
erably with the grade of hardoess.

During the month of July there was effected
in the carburising process another modifica-
tion, which considerably improved one of our
leading articles, viz. tyres. We usa for the
manufasture of 1yres small inegots contalning
sufficient material for one tyre, which atter be-
ing hammered into flat disks are perforated in
the middle, this perforation belog enlarged be-
fore the disk 1s reheated before rolling. This
method requires that the surface of the ingots
is without any flaws, and it must be as well
without any pores, as all deficiencies can be
seen niterward In the finished type. The Sie-
mens Martin steel obtained by the carburisa-
tion process @oes not show immediately after
the casting an ubsolute even surface. The ear-
burized materinl was therefore taken as mate-
rial for tyres,

ALUMINUM IN THE BATH.

Experiments were made to give the bath a
smal! addition of alnminum ana in conse-
quaence of this all dificulties were removed
By adding at the outside 0.04 per cent of alum-
Inum an ingot was obtained, which was abso-
lutely fres from porosities; and eminently fit
to be nsed for tyres. Following up these ex-
periments several solid eastings were wade ont
of the earburized material and these turned
i:ei;: oqually satisfactory, being positively flaw-

Mr. P. C. Gilehrist opened the discussion
of Mr. Theilen's paper. He said:

I can frealy Indorse his process. When Mr.
Darly mentioned bis process I followed it step
by step with mueh interest. You are aware
that there were two discoveries required to per-
fect it or two in the ease of open hearth and
three in the easa of basic. In July of this
year Mr. Arthur Coop, of the Northeast Com-
pany's Works, went over with me to Ruhrort
and saw everythinz In connection with basic
open hearth and basic er. We fouml,
ourselves, everythiog Mr. Thielen has staged in
his paper. Our experience differs from the
f}:‘r;nan experience. Mr. Cooper saysin his
a rs

“In aceordance with my prowise 1 hand yon
on fly leaf the estimations of carbon in each of
the nine ingots of blow 870 and in each of the
elght ingots of blow 578, together with the
phospliorus and several manganess results, 1
also pand you the mechanical tests of rails
made from the above blows, which you will sea
give excecdingly regulnr results, he amount
of carbon arrived at in blow 870 was 45 to ),
and in blow 878, 30 to 85"

Mr. Soelus said we were now able to make
a steel equal to any made from the best
‘Swedish iron. He paid tribute to Mr.
Thielen for the diligent and thoughtful
maover in which the tests had been earried
on, and perfectly agreed with him in every-
thing he smid in his paper.

Mr. lhielen (smiliog)—1 am happy to
hear that all you gentlemen thoroughly
agree with me, and I perfectly agree with
myself,

STANDARDS FOR ANALYSIS,

Prof. Langley, Formerly of This City, Tells
of the Work of the Ameriean Committee
—Important Discussi P, ing to
Double Chloride Solutions,

Prol. John W. Langley read an interest-
ing compilation of facts and figures on the
““ILuternational Standards for the Analysis
of Iron and Steel. His paper was as follows:

Inthe summerof 1888 1t was the fortune of
the writer to present the subject of the desira-
bility of establishing a set of samples of steel,
which should be analyzed with extreme care, in
order that they might become standards to
which sci fic ana rcinl analyses of
iron and steel could be subsequently referred.
Also, that greater uniformity in the rosults of
analyses might be broogh: about, since thess
standards would bear toward analytical meth-
ods somewhat the position which the originsl
units of welght sud length, the gramme and
meter, or the pountd and yard, preserved in
Parls, London, and Washington, do to the me-
chanical arts.

An mmgot of tool steel, 3% inches square,
poured from & Einglo crucible, In which the
metal had been thoroughly *“dead melted,”
was heated and bammered barely enough to
round off the corners. The ingot was then cut

into two pleces, one of which was then re-
{.uea;od and bammered down toa bar 13.xdg
nches.

PITTSBURG MATERIAL WAS USED,

The other half ol the Ingot was turned ina
lathe with a blunt tool, exactly asin the manu-
facture of the international standards, and the
tornings, after sifting from fine dust, were
thoroughly mixed and then sealed npin plass
jars. The hammered bar was drilled and the

drilli similarly treated. This material was
iven Hhu Crescent Bteel Cowpany, of Fitis-
urg. e object of this wasto have two

bodies of metal presumably identical in origi-
nal compesition, but one of whicl had received
alarge amount of mechanieal work, the other
approximately none. These samples are desig-
nated exp. standanl, ingot, exp, standard, han-
merad, tively,

The apparatus vsed by Dudley consisted of
an ordinary Bunsen farnace with 15 burners, in
which was a porcelalu combustion tube fve-
eighths of an foch internal diameter, and 18
inches long. Tuside this tube, about three
Inches from the end lowara the absorption ap-
paratus, was granolated and us vxide of
copper, occupying about four ifnches of the
length of the tube, and Hlijng the bore. This
was held in place by asbestos plups at either
end. Nextio the oxide of per, toward the

5, WhS a rall of metallle silver
about 4 inches long, nearly filling the bors of
the tube. Rubbeér corks were used at each
end. The combustions were all made in oxygen
gas, usiog air to finish the aspiration ano clesn
out the tube, The oxygen used was ob-
taloed In the market in cylinders, the gas belng
compressed to 250 ?um per square inch, He-
tween the oxygen holder and the combustion
tube was placed first & copper tube, about 4
feet long and I lnch in dismeter, fited with
three coils at the middle; next a potash bulb,
aud alter that a chloride of calelum tube,

HOW THE OXYGEN GAS WAS USED,

All the oxygen gas, and the air used in the
combustions, was passed through these parts,
The coppar colls were kept red hot by a Bunsen
barner doring the passago of the gases, the idea
belng to burn any ible traces of combusti-
ble in the gas or Jr before they should go into
the combustion tube. Betwsen the absorption
end of the combustion tuve and the potash
bulbs were, first, & washing tube mnmlng
nhlr:ti Uf‘. :l nmnhrud;u nl;lur h:olmla:. wit

rhaps gramm. o ver salp and nex
nulonde of calcium tube. e =

The h bulls were of the Gelssier order,
of small size, made to order. These were fit-
ted with a small chloride of calciam tube con-

taining chloride of ecalel ¥, and com-
monly called the proleng. whale absorp-
tion apparatus when rged, about
60 grams. The absorbing sotusion in the bulbs
was the ordi ¢ potash solution rec-
ommended by us, The absorption ap-

LS Was rmoeu& the aspirator
tile vy A foll size nhlm ealeium tube.
The jolurs were made with ordivary ribber

tubing, The carbou from the steel was caught
on an ashestos fliter in a platinum , and
dried atter very ootuplete washiog, hoat
with its filter and carbon was put into the
tubes without transfer. Dnrh{h. combus-
tions & .I.I‘hl above atmo-
sphere  was J”“-m maintained in the

Continued on Tenth Pgge,

MWKINLEY'S MEASURE.

A Campaign Document Iesued by the
Republican Committee.

EXPLANATION OF THE INCREASE,

With the New Industries Which Will Be
Established Thereby.

SUGAR AND THE FREE LIST FEATURES

WasaiscToN, October 10.—Among the
eampaign documents which the Eepublican
Congressional Committee has issned for this
campaign, one which has just appeared
affords x complete analysis of the MoKinley
bill. Ttexplains the plan embodied in the
McKinley bill, showing the method and
purpose of its construction and pointing out
the conditions that have prompted each and
every increased duty. In the law which
has now been placed upon the statute books
these features are paramount:

First—The interral taxes on tobacco have
been materially reduced, on the theory that
all direot taxation shonld be brought down
to the lowest possible figure.

Becond—The free list has been enormously
incrensed by the addition ol practieally
every article known to our commeroe that is
uot or cannot be profitably produced in this
country, on the theory that the proper sub-
jeots of importation into a well-ordered
country are not those articles that its e
can supply to themselves, but those that
they cannot supply, and that goods of this
character should be brought to the consumer
at the cheapest possible price.

Third—The dutiable list has been thor-
oughly revised so that: (a) The revennes
necessary to carry on the Government shall
be 20 eollected as lnrgeiy as possible from
foreigners in return lor the privilege of sell-
ing their goods in our markets; (b) Foreign
competition—which means a competition in
cheap labor, & competition in flesh and
blood—shall be checked wherever it threat-
ens to lower the American standard of
wages and to drive American oroducers out
of Eminmi (e) Numerous branches of in-
dustry never heretofore carried on in
America shall be encouraged to undertake
production, thus inerensing the opportuani-
ties for the profitable investmentof capital
aund profitable occupation of luber; (d) The
cost of uecessary supplies to the American
consumer shall in no case be raised, but
shall in respoose to the law of free domestie
competition go on decreasing in the future
ns it always has under the protective policy
in the past.

1HE LARGE FREE LIST.

An Explanation of That Feature of the
New Law.

The Republican party has enacted the
McKinley bill after ten months of profound
investigation and elaborate debate. Itun-
dertakes to say thata wiser, braver, fairer
revenune bill has never been provided in all
the history of the Republie! It undertakes
to say that under the operation of this new
tarift the American people will pay a
smaller proportion of the expenses ot the
Government than ever before. The con-
clusion will be forced upon any fair-minded
man who takes the trouble to examioe its
provisions. In the first place, a large por-
tion of the internal revenns taxation on
tobaceo has been remitted, and all those
annoying special licenses for the sale of
tobacco  have been abolished.  The
American farmer and retpiler are as free
to-duy to sell their tobacco as their wheat.

1n the next place, practically all direct
taxalion, except the ioternal revenue taxes
on whisky and tobueeo, have been remitted
to the people. This has been done by
menns of a remarkable enlargement of the
free list, It is practically true to say that
everything the like of which is not or can-
not be largely produced in this country has
been placed on the free list. A duty on this
class of articles is & revenue duty and is
puid by tbe consumer. In this respeet it
differs entirely from a protective daoty
which is often wholly and always largely
pnid by the importer. By its additions to
the free list, then, the Ropublican party

bas let in ¢ people’s  pockets
&, sum which Iast wyear amounted
to more than $65,000,000, and huas
opened our ports o werchandise—

upon which the Americnn cousumer has
herctofore been puving a tax—which wns
last year imported to the value of §365, 406, -
000. " This is nearly 50 per cent of the total
importation, and is 10 per cent greater than
the fuee importation provided in the Mills
bill. When itis idered that & g the
foreign products transterred by the Repub-
lican party irom the dutiable list to the free
list are such umiversally used articlesas
sugar, molusses, needles, dried eurrants
round or split straw malting, sisal grass and
manills tor use in the manufacture of bind
ing twine; braids, seeds, hemp, turpentine
and jute, the importance of this legislation
may be appreciated.

THE CHANGE ON SUGAER.

1t is Expectod it Will Cost Two Cents Less a
FPound.

For the reduction of the revenues the
Mills bill relied chiefly on free wool, the
MecKinley bill on free sugar, This circum-
stance admirably illustrates the difference
in spirit and purpose between the two meas-
ures. We consume 600,000,000 pounds of
wool annually and we can produce the
whole of it. We do not need to go abroad
for s single fiber. We cousnme 1,423,000
tons of sugar, #nd we can produce only 226,
000 tons, not 20 per cent of our demaud,
Now, the Republican policy is to pro-
tect wool, which we ecan and do pro-
duce, so ar to hold onr market for
our own producers, and to encourage wool
growing and wool masufacturing; and, on
the other hand, fieely admit sugar, which we
are not largely producing, soasto put it
into the coffee cups of our cwn people at the
lowest possible rricu, The Demoeratic poliey
is to wlmit wool free, thus deawing the semi-
savage wool growers of Asia and South
America into competition with our farmers,
to the inevitable destruction of vur wool in-
dustry, and to tax sugar. The Republican
poliey proposes to send no more money out
of the country than is absolutely necessary,

The Democratic policy proposes to send
out as much as possible, and needlessly to
tax the American consnmer us well. With
wool on the Iree list every advantage i
handed over to the foreign producer, and
with a duty oo sngar every hardship is im-
posed nupon the American consumer, With
wool every advantage is held for
the American producer, and with sugar free
every advantage is left to the American con-
sumer.

A List of the Artlcles Upon Which They
Have Been Placed.

* Now, as to the goods thut remain on the

dutiable list, the Republican party under-

takes to say:

First—That the effect of its changes in
rates will be in no case to increase the cost
to the American consumer of a single article
which ean with any propriety be called a
uecessary household expense.

g ol A pmanct rph -
re
never know that a tariff blllp.l:u been

’"ﬁ?&-m: all this Democratic talk
‘increased

about * xation to the " is
nothing qumﬁmmmmh
the consumer will appre- |

viate the existence of a new tarift lawonly
by its results in the reauction of his neces-
sarv household expenses,

Undoubtedly many rates have been raised,
muny remain as they were, many have been
lowered. But the claims just made are es-
tablished by the fact that every inereased
rate must be placed in one of these five

classes:

First—That which consists in the correc-
tion of errors. This 1sa small class, ren-
dered necessary by the inequality in rates
between the ruw material and the manufact-
ured artiele, or by Treasury Departument
regulations, or by & Tailure in the Iangunge
of previoun acts to express the Congressional
will cleariy and accurately. The interests
of the consumer are affeeted br this cluss,
if atall, “ii in an infinitesimal degree.

Becond—That which consists in the revi-
sion of ad valorem rates where, by reason of
the great fall in prices, they have lost their
protective valve, This is alsoa small elnss.
It has resulted largely from new and im-
proved machinery and rom the grest fall ip
transportation prices, 50 that the moderate
ad valorem levied in tormer tariffs no longer
possesses any protective strength, bat signi-
fies less by from 30 to 75 per cent than it
signified when originally levied.

Third—Agricultural products, An im-

E::tmt and general increase In duties has
n provided for all farm products. The
tariff of 1883 has been found by experience

wholly iuadequate for the protection of the
farmer, Although, under the protective
system, his expenses for necessary supplies,
such as farm implements, hardware, cloth-
ing, drygoods aud groceries has been con-
stantly decreasing, he has been unable to
obtain for his own products a fair liviog
price, Importations of farm products into
the United States have inereased from $40,-
000,000 in 1800 to §256,000,000 in 1889. The
purpose of the McKinley bill is to cheok
this importation, and to hold the American
wirket for the Ameriean farmer.

Fourth—Luxuries, whether their like is
produced here or not. Champagnes, bran-
dies and ei are illustrations of this
class. The theory upon which these articles
are made lo pay a heavy duty is conceded to
be correet, even by the advocates of a “‘rev-
enne tariff.”" It insists that people who can
afford such indulgences ean afford to con-
tribute through them to the support of the
Guvernment,

Fifth—That class of fine manufactured
Eﬂh hitherto not produced in this conntry.

¢ American market for these goods has
hitherto been conceded to foreigners. They
constitute the largest and by far the most
important of these five classes, They in-
clude such articles as fine laces, fine linens,
the finest grades of woolen goods, of sating
aod velvets, and the most highly decorated
pottery, The want of protection is the only
thing that has stood in the way of the mau-
u actur2 of these goods in Americn. Into
their manufacture the elements of human
labor enters enormously, and it is the Re-
publican party’s proposition, by imposing
such a taniff on the foreign article as will
make nf ior the difference between the
price of labor here and the priee of labor
abroad, to enable our people to enter into
this pew kiund of manufacture.

NEW INDUSTRIES EXPECTED.
A Special Reference Made to the Duty on
Tin Plate.

This elassifiontion of the increased duties
throws a bright light on the motives which
have prompted the current lies about the
bill, Tt is plain that the bill ean be profit-
ably attached only as to this final class of
higher tariifs, and as to that class only, by
representing that the people will have to
pay higher prices for their supplies now
than formerly. Here, then, is where the
attack jis beiog made, and it has taken the
nature of an artful mixing up of the va-
rieties of goods sold in our market, makiog
the higher tariffs apply to them all indis
criminately, whereas they only apply to
those of whieh the mana!acture for our mur-
ket has hitherto been conceded to foreigners.
As to these, two things are to be snid: Firs,
that in a majority of cases the foreigners are
now ehu’i!ng us exorbitant prices; and the
new tariff will operate only to maintaio
these prices nntil our own people can get to
work manufacturing; and, second, thut all
other cases relnte to luxuries, to parlor orna-
ments, the highest class of dress goods, ctr.,
upons which “wealthy people can afford to
pay hizher rates nntil domestic competition
has had its inevitable resnlte

The tin schedules will illustrate these
points, Weare now buvine sll our tin
plate from England. Last year she sold us
742,136,640 pounds of tin plate, aund it cost
us $21,726,707. In the last 25 years we have
sent over to England the tremendous sum of
$320,057,362 lor tin plate, every penay of
which might, os well ns not, have been kept
here in ithe employment of our own people,
We ean make our own tin plate just as wall
as England, if the price can be kept where
it is to-dny. The English plate is made io
Wales, where cheap female labor, costing
from 30 to 63 cenis a day, is employed. On
the basis of their net cost, the English are
charging us 300 per cent profit on lgis plate,
A eommon tin cup, lor instance, that retails
all over the United States for five cents, cost
the Welsh manufacturer only about oneand
one-third cents, The dinver pail in which
the American laborer curries his roll and his
coffee, costy the greedy Briton less than 12,

A ENEELING NATION is what Henry T.
Finck calls the Jay In t e
DISPATCH he gives his reasons for the

FORMED A COMPANY,

The Typewriting Telegraph Machine Will
Probably be o Go Now—Pittshurg, New
York and Western Capltal In Te—It Will
Revolntiontze Telegraphy.

What promises to be a revolution in
telegraphy is abont to be formally lannchea
among publie uffiirs by a company of men
well known as specialists in the advanced
science of printing and thought transmis-
sion., New York shall bave the honor of
being thé head eenter of the business trans-
nctions of this new enterprise, as there is
whare the inventor of the device has his res-
idence.

When H, H, Byram, the late well known
editor, wasalive one of his pet schemes was

ht invention of ta

e

operator in Chicago conld on one of these

new machines telegraph’as message to Nuw

York, and at the same time write
out & type-written reproduction of
the message. All of this work
ja to be dode by one man

Then, it will be seen that if this new sys-
tem is practicable, one sender, wha has con-
trol of the typewriting device at the other
end of the line, can vend, and st the same
time cnuse to be accurately and truthiully
written, the message he desires to transmit;
the only necessary person bein
fxibe the tﬁr "’f .bl.::'b:ni bi: med,
upon - A L it

ciasod o R, e 3 otr will 2ot
respond to an on, except the one

will be controlled for it,

A compsny has been formed with a eap-
ital stock of $1,000,000, The stockholders
who own the controlling interest in this
enterprize are Joseph G. Siebensck. Roh-
ert H. Camp and John E, Wright, the
inventor aud patentes, ot New York City.
In addjtion to them there are W,
Swmith who is president of the company and
others with him liviog in Chiesgo, together
with business men residing in Cleveland,
New Yorkand Nuer:g.. The company is
to be chartered under laws of the last
named State, The Pennsylvanis and New
York corporation laws were thought to be
far to expeusive snd so New Jersey must be
tee home in law of the enterprise,

A WEEK'S READING will be secured by
all who get to-morrow's 20-Page DIS-
PAYCH. The best writers contribute to its

CHAPTER L

THE RIVALS.

John Eennedy was the very best fellow
in the world, and so, when one day last
week Robert Malton came up to him as he
was standing ontside the Grand Hotel,
Paris, and said, “Look here, oid fallow, I
am very sorry that we have quarreled, and
I should like to make it up with yom,” he
was only too glad to put out his hand, give
a hearty grasp, and say, “Why, we never
really quarreled, old chap—at least I didn't
—so there is no peed to make anything up.
I am heartily glad to see you, Won't you
come and dioe with me at the Angiais?”’

John Kennedy was engaged to be married
to a very beautiful girl in the North of En-
gland, a piece of great good fortune for him,
for Mabel Sheppard was not oaly, as has
been caid, a lady of great persoual charms,
but enjoyed in her mﬂli. riz:t a Iorsnnb:

i ese opulent days, ma
:mbi e o vl 7 Such & parts, of
course, had been ur{ much run after, and
it was mot without having to eombat in.
numerabla rivals that Kenoedy had sue-
ceeded in his courtship. Among the most
fervent admirers of the young lady had
been Robert Malton, who has just been in-
troduced; and at one time it had really
seemed that the beantiful Mabel and her
thousands would become his.

Since the announcement of the engage-

HYPNOTIC SEANCE

“Now,” said Bernhard, “for the
mental nt}of my lecturs, Who
offer himsell 7"

There wasa pause. Nobody seemed ine
clined to come forward notil Kennedy,
springing up from his seat, said, “I mu:
give an example; do with e as you like.

Bernhard looked at him. ‘“*Mske up

vour mind to obey me,” he said, “‘or else
the experiment may fail. The more I look
at vou, however, the more I am convisced
that you are not an obstioate man. Sit
down in dutd chair, llwlauc—-n" ! Now close
vonr eyes and go to sleep.
) K.!B’Iedj" looked up, glanced around the
room with & smile on his fuce, then brought
his eyes baek to thase of the operator, closed
them and sank back into his chair,

“It is no more difficult tnan that,’" said
the doetor, looking around,

“Do you mean to say that he is asleep?”’
eried a lady st ooe end of the room, ina
tone of unbelief,

“Cartainly, he is.”

“[ don't believe it,”" eried ssveral people
in a chorux

“Well, theo, you will see.™

Addressing the patient, he said: “Yom
bear me, don't yon?""

“Oh, yes," said Kenoedys; “I hear you
very well."”

“Do you kuow what is the matter with
yon?"

“No; won't you tell me?"*

“You have gob a very nasty tasie in your
mouth—that cizar you smoked aiter dinner

was a bad one; that taste has been bothering

-

ment had been made there had been rather
a scene between the two rivals,

“Why should you come and take her
away irom we?"’ cried Malton, “You are
us rich as she is. You could bave afforded
to marry & girl without a penny.*’

Kennedy bhad answered: *“I npever
thought anything about Miss Sheppard's
money, but it is certainly no objection to a
wife that she has lortuoe."”

Rather high words had followed, and the
two men had separated to mect ugain, as
hus been described, by chance outside the
Graod Hetel,

Half an hour later, as they were sit-
ing over their dinner ia a private mom o
the Cafe Anglais, Malion said: “I had
nothing o do fh
with a medieal friend to the Charite Hos-

ital, and heard Dr. Lais delivering his
ecture on hypaotism—the queerest lecture
I ever heard.”

“Oh, hypnotism," cried Kennedy; “every-
body in London is talking about ft. I am
very much interested in it. Do you believe
everytbing that is said about it?"

“I can’t form an opinion, as I have not
seen any of the experiments, I should say
that it is the samie thing vs mesmerism; and
yet one does read such earious accounts,”

“I say, Malton, you would oblige me
awiully by takiog me to the Charite—I
should so like to bear one of those lectures,
As I have told vou, everybody in London
talks about it; it is the topic of the hour,
and I feel quite foolish haviog to sit by and
being nnaglc to express any opinion atall
Can you take me to the Charite?""

Multon looked up quickiy and suddenly;
a wicked gleam came 1nw his sharp little
eves, ns if an infernal thought had struck
him, Aftera pause he said: I do not
know, old fellow. You know I would like
to oblige you—I would do anything that 1
could for yvu—but I ams not sure about be-
ing able to arrange this for you. Both Luia
and Charcot very much object to haviog
strangers—ibat is to say, people who are not
students—at their lectures; and I only got
in by borrowing & card of & friend of mine,
0 that I passed os a medical student. But
"l tell you whatlecan do for you; the
friend I am telling you about is one of Dr,
Luis’ best pupils, and can perferm ex-
actly the same experiments as the professor
himsel*, Ifyoun would like 1o huve s private
Liypuotic seance at your room, or auywhere
that you like, I will get him to eowe and
to briug & conple of suvjects with him, He
will be only too glad to oblige you. Besides,
you will be able to talk to him and ask him
all the questions you want; and that, of
course, you would not be able to do at the
Charite. i

*“Why, jt's & capital ides,” said Kenne-
dy. “I sm very much obliged to you.
When do you think you ean get him to
come? Lam free any evening. Look here,
suppose you ask him to come and have dio-
uer with me at the Grand Hotel. Afterdin-
ner we can go upstairs; he will give me a
lecture, and, of course, if there is anything
in the way of honorarium I shall be only
too delighted.

CHAPTER IL
THE SEANCE.

The next evening, at 7 o’clock, Malton
arrived at the Grand Hotel, accompanied
by & tall young man whom he introduced to
Kennpedy as Dr, Beroard. This gentleman,
as it transpired, spoke Eoglist very well, so
that he was able to converse with his hostsll
through the dinner, He made a very good
impression,

“]1 feel quite sshamed to talk to him,”
whispered Kennedy to Malton—"1 feel so
ignorant by his side.”

Malton nodded assent, and turned away
his head to hide a amile.

“Oh,"” said Mal “I forgot to tell you
that Dr. Bernhard not been able to
bring sny subjects with him, but he says
that be can experiment.with snybody who
likes to volunteer,”

“But have you power over everybody?"
said Ilinn:d!. rlbll:;r luxdi am V. o iha

“Alwost everybhody is susce r
influence,” said the doctor,

Shortly aiterward the party went upstairs
to the apartwents whick Mr, Kepned oe;:;

xjﬂdan the second floor of the hote

wing room was lighted and for
the mui:l:,lmd 10 o'clock ﬁ the
guests bad arrived,

is moruing, and so 1 weut |

and vou don't
I will tell you

you for the last ten minutes,
know how 1o get rid of it

what to do. Go to that little romnd table
by the Greplace; you wiil fiad a basket on

it full of peppermint lozouges. Take one

and suck it"

The patient obeyed. He rose from
his chair, walked across the room, went
up to the little card table on which
a basketfull of ivory counters were
Iying, took one, put it in his mouth and be-
zan suckiog it with an expression of very
great pleasure.

“Isn’t that nice, now?" said Bernhard.

“Yes,"” said Kennedy. “‘But it is rather
too strong—too muech peppermiat in ir.™

“Come here,” sald Bernbard. “Open your
mouth—why, vou miserable fellow, what
have you been doing? What do you think
you have got in your mouth?

“A peppermint lezenge,”” said Eennedy.

*No, no! it's nothingof the sort!—it's
red-hot coal; don’t you see that it's burning
your mouth—spit it out, spit it out before
your tongue is burnt off I

There could be no doubt whatever of the
illusion under whieh the patieat was laboar-
iug, for immediately the operator spoke of
the burning eval, Keanedy's face, which
until then had worn a placid expression of
pleasure, became contorted as if with vio-
lent puin. Everybody sgreed that it would
be impossible for 4 man to simulate sucn an
expression, even if he bad been the clever-
est actor on the face of the earth. He spat
the ivory counter far from him, snd ram
monanisg round the room, holding bis haod
to his tongue.

“It burts you—does it not?" cried Bern-

hard.

*Qh, fearfully!’ replied the patient with
a moan.

“I will tell yvou what to do,” continued
the doetor; **you can get rid of your pain at
once if you will obey me. There is the fire-

and under the grate there is a great

eap of snow; tuke some, put it on your

ten:uf. and your pain will disappear at
onee.’

Kennedy darted across the room, stooped
down to the grate, caught up s bhandful of
ashes, and was about to carry them to his
mouth when the operator, reflecting, cried
out,"'Oh, never mind—the fact that you had
the snaw in your hand will be enough. The
pain hasa gone, nas it not?”

As he spoke the patient’s face resumed an
expression of intenss reliel

“Xes," be said, "' don’t feel any miore

'n.OO

“T think that is enough,”” said Bernhard,
*I should like to go on with him, for heis
one of the best subjects I have ever seen—
but there, I must not abusa.”

“Now then"—addressing the patient—
“wake up.”

“What have I been doing?" said Ken-
nedy s minnte afterward, looking round.
“You don't mean to say that I have been
hypaotized.”

“Ohb, you have," cried several ladies;
“you have dome the most extraord
‘b];im; 1 could never have believed it

e"I

“But I feel nothing," said Kennedy; “all
I recollect is a vague feeling ot dunI:u-."

CHAPTERIIL
THE CRIME

“Who will be the second subjeet?"” said
Bernhard.

“I will,” said Malton, springing am
* And there is one thing, Bernbard, I should
like you fo try and lorce me to do, because
I don't believe that sny patient, however
he may suceumb to the influence, can so far
lose Lis eonsciousness ot what is right and
wrong 28 to commit & erime."" .

“Oh," said Bernhard, “in about nine
cases out of ten the patient, alter a siraggle,
obeva.'

“Well,” eried Malton, “T defy vou to
make me commit a erime while I am ia the
hypnotie state,"

“Very well,” said Bernhard.

1t took more time to send Malton off than
it had done with Kennedy; but after awhile
he suceumbed, and, remaining in the eata-
lepitic state, awaited the commands of the
operator,

Bernard then caught up & news

roll,

:ga,mnnpims
banded it to Malton, saying,




