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The BExplanstion of the Resoarches of the Continental Institute of Ssience

{A) Laboratories

(1) The Directors laberatory

(2)

(1) Cultivation of topinambou
Topinambou has not been cultivated in Manshuria. This research
was undertaken since the year 1938 in alochol fermentation. In
south ¥enchuris the most profitadble root is thought to be sweet
potate, and in north Manshuria te bs topinambou. However, topinem-
bou requires muoh labour especially for harvesting and it can't
be regarded as a profitable root orop. As the source of fructose
it is sultable as & orop. As to the Raffination, according to our
research, it is not simple and requirss high techknique.

(2) Cultivation of Ergot
Ergot is used as a styptic. [Lrgot has not been produced in
lanohuria. Ergot is one sorte of the plant disease. For six
years ago, wild ergot has not been found in the field of the
Institute. We isclated the mioroorganiam and succeeded to form
oergot out of the rye by the artificial injection of the pure cul-
tured ergot miorobs. The physiological experiment of the cultured
ergot was oarried out and proved that the physiclogioal effect is
not inferior to the imported medioine. Under the favorable condition,
Wwe are able to obtain about 2 kgs of ergol out of one heoter of rye
field.

(3) Researches on storage of aorn.
The storage of corn is an important problem in Manchuria. The
climatio conditions here are rather favarable, compared with the
othsr countries. However, the practioal method, witheut large
expenses is the key point of atorage in this distrioct. This reseerch
is chielly linited to the fundamentel problem, and we havs not been
able to find a better method other than the domestio method of the
Hanchurian farmer.

Chenical Laboratory for agricultural products.

(1) Researches on soya bean.
Soya bean has beaon regarded as the source of plant oll. ¥e tried
to utilize as the protein source of national nourishmsnt. Ve
undertook te utilize the amincacids of the soye bean protein obtained
as the byproducts of Ajinomoto industry. Consentration of methionin
was investigated. Utiligzation of leucin was also investigated.

(2) Researche on the preparation of furfursl.
Furfural is prepared by the acid treatment of pentose of plant.
We tried to prepare furfural from the agricultural byproducts, such
as corn-gob and sotton-hull. The laboratory experiment as to the
preparation hes been alrdady socomplished and the faotory is under
construotion. Furfural is used as organio solvent, aus well as flota~
tion oil, in the form of xantate. PFumalioc acid and maleic acid are
also propared from it. The yleld of furfural under industrial scale
is expected to be 8 to 10% of the raw material.
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(3) Researches on the plant proteotion mJ’J plant hormonss.
Main preblem was the preparatien of nicotine by adserption
frem Sobacoe leaves of domestic kind and that of the pharmaseutioal
tobacoo aspecta.

(3) Chemioal Laboratory for Forest Products.

(1) Researsh on the utilisation of ferest products.
The tannine content of Mamschurian weed bark were examined.

(2) Cellulose, Lignin and high melecular compounds.
The Manehurian woods were examined from the stand peint of pulp
and paper industry. %Yhus the preductien of rayenm pulp was under-
taken., PFurther the preparation ef oraft pulp from the Manchurias
woed was investigated and succeeded in the Manchurian Soys bean
stalk Pulp Company (Kai-Yuan). Theuilisatien of lignin was
investigated in view peint of sulphite pulp industry.

High melecular oompounds were investigated, espeolally phene-
land furfural resine to apply them as the adhesive of water proof
plywoed for aeroplane.
(S) Pidbrous plasties and weod.
Fibrous plastiocs and strengthsned weod were investigated.
(¢) - - Chemical laboratery for animal produets.

(1) Podders snd forage plants.
Exsmination of the mutritive values of wild grasses as well as
leaves of woods as the substitubes eof erdinary fodders. Thus we
Sound Shat several wild grasaes bhave high mutritive value, quite
éomparative $o cultivated grasses. Ths appliocatien ef wood leaves
as fodder is worth mentiening.

(2) vUtilisation of cattle preducts.

The first problem was the investigation of hair of swine. The
seoond problem was the research en weol of native sheep. The
third provlem was the splendid achievement ef the high olass of
the phovographie gelatine frem the calve hids.

(§) Biechsmioal Laboratery.

(1) Ressarches ot nourishing substanoces.
The native neurishing subatances were examined, especially
chopped and fermented vegetables and Manochurian ssuse.

{(2) Researches on the nourishment espscially Vitamine prodlem.
In Manchuria, vitamine preblems are very impertmt. Determination
of visanine consent of vitamine A, B;, By, and C ef the Manchurian
feods were determined. Serious preblem eof folk life is the supply
of vitamine C in winter season. Ratienal storage of vegetables,
soysbean malt and onion are the prastiocal method. Censsrning
vitamine By problem will be given later om.

(8) Laberatery of Permentation.
(1) Permentation chemistry.
Fermentation chemistry is very important in Kanchuria. Hawthera
wine is invented in eur Institute and prepared in one of brewer
in Chang-chun, Other fruit wines are alse imnvestigated.
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Kaoclian-chu (llnmhurim millet) is the mast popular Weverage of
distilled wine. The preparation of lactis acid frem the Xeollang-
chu-lee has besn investigated.

(2) Researches on useful microorganism.
Permentaticn chemistry is not limited nowaday, to the brewery.
Vitamine by forming microorganism was found and determined to belong
to Crenstheeius. This method is now investigated in industrial
sosle in Manohurian Product Industrial Cempany in Mukden.

(7) Laveratery of soil scienocs.
(1) Chemical, physiocal and microdielogical researohss on soil.

In Manchuris, so called alkali-seil (one kind ef saline soil)
is distributed in Middle and soutlwest distriets. Alkali-soil
is alkaline due to the presence of sodium oarbonate. BSodium sulpmte
and other salt are alseo present in it. Alkali-scil is not
productive. In order to utilize this soll, eur researches have been
undertaken. The causes of infertility was proved te be net enly
due to alkalinity ef soil, but the pressnae of sulphate. This

is very impertant point.

The fixation of nitrogen from air by miorobe is another impertant
problem of agriculture. We cultivated roct nodule basteria of
soysbsan root and are applying this ocultivated bactesria to the
oultivation of scysbean.

(2) Chemical manures and self supplying manures.
Chomical manures were not used &{n Manchuria for twenty years sgo.
However, it was found by the examination 'and statistieal investiga-
tion, the fertility of wsoil is decreasing year by year, espeeially
in Bouth part.

Thus the problem of mamures beoams important preblem in agrieculture.
The ehemioal manure, ordinary used, is smmonium sulphate. Im our
Instituteo the manuring value of culociwm syanamid, as well as, its
practical way of manuring were investigated. The applicatien ef
galoium cyansmid as the disinfeoct is very goed idea.

The sell supplying manures are very importmat problem in the native
sgriculture., GSolentific researches wers alse carried cut, but
their results ars not worth mentioning.

(8) Laborstory ef organio Chemistry.
(1) Researchws on ths erganic chemieal industries.
Chief preblem has been en tha fat and oil industries. In the Seuth
and West distriets of Manchuria, so-called Mongelian apricot is
abundant., In this laboratery the utiliszation ef apricot kernsl
was established as the following:

Apriocot Xkernel (atene fruit)

R

Apricot kerndl oil loml oil eake
(very good substitute to olive oil) in s glucpside of benzalde~
QFQTRIPT !“ﬁ Wﬁ n5 8;. nedicament of
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e * (2) Rosearches on medicines espscially on Chinese medioine.
The utilisations of wortleberry and artomiold were invostigated.
The results were not conppicuous, Cultivation of Artemicia is
ons of the important problem in Hanchuria.

(9) Laboratory cf Pidre.

(1) Resecarches on tussor silk.
Tussor silk is obtained from the socoons of wild tussor worm. In
this laboratory now nmethod was inventad to elovate the strength of
silk by 1 gram por denier. This invention was used in practiocal
factry.

(2) Researchss on the plant fibres.
In ordor to preparo ths fidbres from bast fibres, this investigation
was undertaken. BRspeoially separation and refining of fidbroes by
the electrolytic method is investigatod and proved to be effective,
howover, this process was not exanined in industrial soale.

Refining by formsntation process was also investigated and in
practical work applied. .

(3) Researches on tho plant fibre scurces.
Chief problem was concentrated d the ocultivation of so-called
Hongolian milborry, ocultivated chiefly in Horth China. The ainm
of this research was to cultivate it, as wind proteoting plant as
woll as fidbre source. It was found that we may be able to cultivate
in Middle Manchuria. The ocultivation was oarried out in the
agrioultural Experimental Station of Sau~pin province.

{10) Laboratory of Inorganic Chexmiatry.
(1) The produotion of plug for motor-oar.
The preparation of spacial porcelain from tale ocourred from South
Monchuria was studied. Using o anall quantity of flux, the potdcred
end precsdd talsc was fiped about 1400c,

Tho poroelain thus prepared mas good neture, for heating and
cleotriocal insulation, and is suitable for plug of motor-ocar. Now
it is undertaken to produce it in industrial soale.

(2) B8tudies on rare olonent minorals from Hanohria.
8ince 1940, we hnvo studied rare rinerals ccourred fram various
localities in the grenite region of Hai-Cheng prefeooture, South
Hanchuria. Thore woro found new ocourrences of cuxenite, fergusenite,
botafite, ocolumbite, allanito and eiron, which wero identified
chemioally or minoralogiocally.

Their state of ocourrcnce show that cuxenite eand forgasonite only
oan be mined for oxtraotion of uranium and rare earths. The
teolmical treatment of the extraction of these elements from the
ore has not yet been commenced by us.

(8) On the resourcs of potasasium,
In this country, no potassium doposit has been found so we have to
obtain by the extraction of potassium from potassium feldspar, which
ie occurred in South Manohuria athndantly. Heating the finely
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powdered ore with a mixturs of oalcium oxide and caloium
chloride over 900°, the potassium compounds are sublimated

in the wall of cooling chamber. From this raw material thus
obtainsd potassium compounds are extraoted chsmioally as a
parified form, The othsr various methods of heat treatment

of the ore mixture habe boen exsmined. From the technical
point of view, it is, however, concluded that ths latter methed
is too difficult to realize in practite.

(11) Laboratory of Electrochemiatry.
(1) Chemioal applioation of eleotrioity.
The ohief problem is the so-oalled indirect electrolysis of
sodium sulphats as the following diagram.

HaCl

by electrolysis
v
KaOH ¢+ H 4 C1

(from cathod)
synthess
B{Jl 8&2180
double decomposition
HaC) H2504

Thiz method is to be exanined under indusirial scale in
Manchuria Soda Company in Xai-yuan,

(2) Researches on galvanic elements.
In Hanohuria, ons of the important problems is to find suitable
slemants in cold season. As to the primary elemsnts suitadle
elements wore constructed by the application of a CaClR. As to
the batteries the prodlem was not solved oxcept imppovement of
thermal insulation and artificial heating.

(18) Laboratory of fuel,
1) Promtiu and applioation of coal and «USAFRGEHS.
. properties of lanohurian soals has heen examined.

(2) Resoarches on treatment of butylaloohol in order to improve the
ootane value was investizated.
The utilizasion of birch oil for enti-frozen lubricating
oil and liguid fuel was investigated. Rydrogenation process
has boen applied and tested undar semi-industrial scele.

(13) Laboratory for Combustion.
{1) Researches cn the combustion apparatus and oven.
Suitable oven for home life was investigated.

L Y N W CHRNE VI
N PR .o
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* (2) Researchss on the combustion mothod.

. Researches has beon oarried out chiefly on the methods of
burning of boileras. This is ons of the wmost important probles
for econoaixing coal. '

(3) Reosoarohes on tho heat sconomy of faotories and house keeping.
The eccoomio comtrol is the significant problem. It is not only
the improvement of combustion, but the insulation and eoonomio
« use of heat enorgy are inocluded.

{14) Laboratory of Mstallurgy.

(1) Ferrous as well as nonferrous mstallurgy.
The chief problem is the refining of molybdsn fram poor molybdenore
of Manchuria. A new mothod has boen invented in this laberatory
by tho opplication of sodium sulphato. Semi-industrial exemina-
tion was nob realised.

(2) Solontifio resoarches on the brittmous of steel and iron.
This research wag undertaken to dotermine the corrolation betwsen
tho composition as well us heat treatment to tho physical
propoerties of ostesl.

By epplying osoillograph, very intercating result wos obtained.

{18) Laboratory of Machinery and (16) Laboratory of Power.
(1) Hoscorchos on machines, espoecially internal oombustion.
Engines whioh oan bo applied to a motor gar or tractor with gos
genorator using bituminous coal wers carried out. OSeveral motor
cars were brought into praotiocoe.
(2) The study of fluid problems, especislly the thoorotioal study on
oyslons has been done, speciol cyolone designed by Professor Jkemori
was used in army’s gen (gs) power mill.
(3) The testing of materisals used for machines, cspecially for farming
tools were carried out,

(17) Laboratery for acroplane und asronautiocs.
(1) Researchos on ige formation on aeroplons.
The conditions of ice on asroplane wore sclontifically examined.
The strength of adhesion of 1ce to aeroplane body and propellor
was doterrdned under various conditions. The most dengeroug
tomperature for ige formations is detormined to be -7 to-1b0
under these oxperimontal conditions. Suitable proteocting
mothod against fce was not found excopt applying ethyens glycol.
(2) Experiment on the fatigue test of lumbor for aeroplane,
Although the fetigus test of motals has beon studied in many
oocopion, that of lumber has not been determined. Very interost-
ing rosult wan obtained ooncorning the fatigue of lumber.

(18) Laboratory of Rlootricities.
This laboratory wap established recently and theequipments are not
onough. The thome are as the following:
{1) Electricnl coxmunications.
(2) Elsotric machine,
(3) Blectrical transportation.

FCQT A R
FESTAn s
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However, the main research is the eleotiioal deterazination of
water oontent of plywood. lowever, tLe suitable method is no%
yut found.

auotiusr problea is Vhe small electric generatur driven by wind
mill were investiguted and to a cortain dogree succesdsd. Eowever,
fron tie atundpoint of praotice, this method should be impraved
in the future.
/
(12) %he first Laboratory of Civil Znginecring.
- (1) OSuoh ceuwnts used as subscitution for ordinary portland cement aro
researched, cspecially natural coments and csment-mixtures are tested.
(2) 7The proporties of suil cement anu its applicetion for the pavement
of & road or an werodrame are investigated. Lapscially relations
between the size of soil grains and the meshamical properties of soil
and ths mechanical proporties of scil cemsnt are tested.
(3) EBituminous substance and its appliocation for a road are researohsed,
ospecially on the atandpoint to save the materials.

(20) The second Laboratory of Civil knginesring.

(1) HMethods of the treatment of sewnge are ressarched, especially the

testing used on Inhoff's tank, and the method of irrigation were
. carried out. in Kanshuria the severc winter causes many obstacles
to the treatment of sewage.

(2) Nethods of the improvemont of drink water are resesarched, esecially
the purification method on a small soale whioh can bs applied for
citixen has been rezcurshod and tie testing on precipitating sub-
stances was carried out.

(8) The relation between Kasin Bsok disease and drinking watsr has been
rosearched and found thaere is no rslation between then.

(21) Laboratoery of Arohitscture.

(1) Euilding materials such as bricks, mortar, conorete, roofing material,
eto. arc tested. Under the war conditlons thess investigations were
very important {or saving materials.

(2) Building constructions, such as briek oonstruction, reinforced consrete
consiruotion ar¢ investlgated. .Lepscially brici comstruotion with
reinforosd concreto construction shows practical siguificence. Ix-
perimenial house haz been constructed in our Institute, in which stael
has been saved up to about 704

(3) Architectural, sanitury problems, such as room teapsrature, Mumidity,
ventilation provleus were investigated. The theoretioal s well as
practiosl invesiigation to fina tho relaticn bstween the room tempsra-
ture and the outdoor tewperature are analytically rosearchsed.

“he arca of window for the winter life should not be too large in the
Horth ianciuria, say, north of Chang-chun,

(22) Laboratory of Air Frotection.
(1) Physioal und chemical air protection. ‘
Tas motihod of smoke generation and others were examined,

T
v
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(2) Testing of gas mask for eitigen use in the wholo of Manchuria
wes varried out.

(23) Laboratory of epplied physics.
This laboratory was established recently., The remsrkable result
is the invention of so-called preaaure element, which allows locsl
pressure by eleotricdal way.

(B) The Examination and Tosting Department.

{1) Analyticel Room.
' Analyses are carried out by the request of officisl, nnnufacturoa

and citigen,

(2) Lumber Testing Room.

(3) VV High

Almost lumbers produced from all part of Eﬁnchuria“ware tested.
Special effort has been put in finding lumbers suiteble for the
constructien of wooden aeroplane.

Temperature Room.
The plan was te construct several type of equipments to give
high temperature but interrupted by the war condition.

4 chief research was concentrated to prepare glass with inlané
materials. Thias purpose was realized by the preparation of
sulphate pglass. BSodium sulphate can be supplied as the byproduet
of rayon industry snd salt field. Moreover, over 20,000,000 ton
of netural sulphate is found for eight years ago in West Manchuris’
lake., Siliom sand, which does not beleng to the first clasa, was
found in Chi-}in provinoce.

{4) lLow Temperature Room.

Cne of the most aharacteristic points of cur Institute is the
Low tYemperature Room. The construction of this equipment was
planned snd directed by Professor T. liode. After 4 years of
offort, this eguipmont was completed in the yoar 1948. The
refrigerating medium is emmonia. The Low Temperature Room come
posed of three rooms, one big room the motor car oan sit and

be exemined on how the stert of the motor is interrupted by low
teuperature.

The big room can be kept to -74.5%,. Think that triple point
of ammonis ig 78%. the completensss if insulation of heat and
capacity will be understood.

in Henohuris, communlestion, homelife, people's ssnitary condition
are apt to be interrupted by the low temperature of winter.
Lowest teﬁperaturo in Cheng-ohun is about ~57%. and in Hai-la-lu
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The aim of our factories is tho research 6: industrial technique and self

service of our Instituts.
(1) Mmchine shop.
Motor truck with gas generator using bituninous coal was contruoted
Thus we can roalige the invention of our Institute

in this shop.
by our own hand.

The oil presses ars used far ths industrial testing, the tested

(2) 011 factory.
raw materials are poppy grain, sweot corn rorm, grape seed, sunflower
Poppy oil was exported to the U.S5.A. before the last

seed and eto.
war,
(8$) Plywood faotory
- This factory was constructed for the aim of rationsl utilisation
¢ of Manchurisn hard wood. Plywood for the use of asroplane was
achieved firat by this factory,

(4) Olsss shop.
Por sell service,

(6) Purtural faotory (under censtruotion).
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