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FOREWORD

This publication was prepared under contract
by the UNITED STATES JOINT PUBLICATIONS RE-
SEARCH SERVICE, a federal government organi-
zation established to service the translation

and research needs of the various government

departments.
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USIHG & BARD GLASBS TUBE IN FYLACE OF QUARTZ
TUBE LN THE PHYSICAL REPINING OF GERMANIUM
3 -ﬁﬁélimwimgvia the tranglation of an ap-

ticle written by Ch'en Ch'uen~Ll of the
Fhysics Department, Nanking Unlversity,
sppesving in Wo-ii T'ungepsc (Physics
Tulletin) Mo 5, Peiping, .00, page 223,7

The generel maethod of physical refining {reglonal
b . ' . ' ’
irefining) of the semi-conductlng meterisl gerumanium is to
a

L ok
;E&ﬁ the grephite contalner of germanlum in 2 transparent.

! . : , -
gquar%% tube 2nd process it under high vacuun condition

H(below 1070 mm meveury) or in lnertial gases. The refinlng

ipf@ﬁ@ﬁﬁ conalets of hesting germanium and makling & narrow

I . ‘ ;
;m@&tiﬂ% regicn on 1t by 2 high grequency coll, and then
!
imoving the ecll by some mechanisal mesns in order to have

4

§th@ narrow meliinz region move from one end to the other.

repeat thls more then ten times super pure germanium

&

f
!
fean be obbtained. (Purdty can resch seven 98 to nine gz,
- .

{Pne simple device 1s shown in fig.l. (IFf inertial gases
are used, then the right end of the guartz tube ghould

'have & =mell hole to let gas Tlow out).
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v a’ 8. To Vacuum System
‘e G e £ - b. Graphlte Contalner
i L
& \\\9ﬂw Lo c. Molten Germenium -
grag ¢ Ead "Eégﬁé ) d. Germanlum
. , 1o fsf';j;:?mm : €. Qu? b 4\: % T ha
o o f. High Fregusncy Coll
Flgure 1
A transparent quartz tube is very expenslve and

iunﬁer present condltion very hard to get. If we do not
?hava quartz tubes, we cannot do the germanium'refining and
ithues production and sclentifle research qill be adverssly

affected, To splve the present dlfficulty of the quartz

l
H
!
?tube source, some experiments of raplacing guartz tubes in |
i
1

| the process of germanium refining have been condueted.

;Aftep many experiments, it iz found completely setlsfac~

‘tory. The success of thes? experiments not only replaces
the guartz hube eand makes 1% possitle to carry out the work

?amwothly but also &chleves econony.

l

t
_ !
water Cooling Type Glass Tube ’
At first & water~cooling double~layer hard glass
tube 1s designed for the physical refinlng of germanium.
'{The experimental result shows that when gernanium melts,
;the-glaas tube can stili keep & comparatively low tempera-%
{

' ture and doss not melt., Its comstruction is shown in fig.

{

|
2. .

—t




Water (utlet

Ty Vacuum ﬂa-ﬁ‘“‘#":’:’;“!'*":"mm\
Systen 'P*::.._.} T

eSS Water Inlet

Flgure 2.
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! _ This type of glass tube satisfies the requirements
%of refining work, but its effect is not’very good, The

i
flowing weter carries away the heat and makes & relatlvely
3 .

?arge difference in tempersture between inside and outside

walls of the tube, the glass tube then can be essily

g .

ibroken, and 1t lg also difficult to incresse the tempers-
iture of garmaniun rapidly.' Therafore, to keep & proper

Mv;tﬁny webiam it ie npecessary to incresge the output

p@www of thw high frequency eleubric inductive stove and ta

rﬁéuc@ the moving speed of the high frequency working oeil.:

=This is not economical in terms of tlme and &lsgo causes

treuble in menufacturing and menlpulation,

! Vacuum Layer Type Glass Tube

To eliminate the abhove shoricoming, several lm-
‘provements in construction have been made,and Tinally, &
%ﬁcuble_layer glass tube subjected directly under high

Evaauum state without water cooling is desigged@ Ite conm
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‘walls are installed (fig.3b). After the tube hes been

pumped to & high vacuum, the space between the itubes forms

" resist the stmospheric prassure,

struction is shown in fig. 3.

Suporter Inner OQuter
Tuke Tube

G

To Vacowuum
‘ Systen

: : i
Inner snd outer tubes can be separeted, the ends of !

the imner tube are open, some small supporters on the tube

& vacuum layer, heat disslipates outwardly in form of
radistion, ths temperature of the outer tube le greatly

decreased. Thus 1t can kaep a sufficlent strength to

With the exception of certain features, it is found

througn several experiments using this type of vacuum
layer gless tubes that the effects in germanium refining

are satisfactory end compsrable with that of a gquartz.

However, attentlion must be pald to the following fact,
At the place where the graphlte contalner makes direct
contact with the inner tuve the temperature ls very high.

In establishing a melting reglon &t cne end &t the beglin- |

!
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i nimg & @@r@ai%w%&m@ *nt@rvai is w@auire@@ During thia

| be puuped away guickly, they will affect the purdty of

| downward, 1¢ the bending is so large tﬁaﬁ‘thﬁ Anner tube

148 the thing %o wmt@h, There are twa_m@th@ﬁﬁ to prevent

~b@méﬁng’ﬁywarﬁ aftar tha tube has been used for one or

. avold repsated use aﬁ.the s&m@ place. Bht th%ﬁ m&niyu~

tize the in@mv ﬁam& si&rus to soften and g@n&?ﬁ*@w a f&w |
v
gir bubbles (sir abssrbed by the glass, although they csn

é&rmaﬁiaﬁ 4o certein extent), and ithe inmer tube wlll bend

contachts the @uuaw tube, then tb@ cuter tube might also

be mitened &ﬂ& be broken by the atmsapma%i@ pres%ura@ This

kY
this fezoensive bending/. The first ome is to changs

Ay . . ,
the pesition cf the iuner tube and %o mske the.downard

two L&weag and %@ nove th@ grﬂphita container in order to

iation's relatlvely inconvenient. The second ma%ﬁa& is

o put many gznell herd glzss tubes under ﬁﬁk graphite

[

gonteiner {(if saell quart“ tubes or quartz fr&ﬁm@nta are
ueed, the resalis are even betier), so that 1t does vot

bave direct w&m%aeﬁ with the inner tube whiech will then .

ot bend., The 1&%&@? m@the& iﬁ weiativ&ly simple and [
cmﬁ%@ni@nﬁ, s a&n guaraﬁﬁ@@ thet the @@rmamium purl y
is not &fi&etwég (it is $5p®$iﬁzl” so 1P small guarids
tubges or quarts frﬁgmanta are pat under the aant&ﬁnar)

This work ng& besn tes ted by “the %%&im?@ﬁﬁﬁ”tiﬁ%

Seoamamrtrets . At b= 1o Vet e o RO
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‘materisl pilant of cur sehool for a lomg time; resulis are
good, - The refined germanium publty reackes elght 9e. |
Henos , L% is positive that hard. glass tubes ¢can be used
in plaége of gquartz tubss in the physicel reflning of .
germaniuin,
%
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say e few werds ahoub the pdst and nressnt of our Ewelchow prevince. .
f _ 2

HOW WE UNDERIOOK A """" SMENDOU

& PROGRAY
Of*" SCIENTIFIC RESEARCH

E*é‘t}llawirzg is toa transiation of sn article by
23

Taou Fueng-hsing of the Aceda 15::3 Sinicats Kwelchow
Branch, appeering in Wu-ii Thung-pes (Physica

pulletin}, Peipl Mgg, No. 5, 190G, page 224225 and

a the YGrest Lewp Forward® of 1959, wnder the glowing light
of the General Line snd the leadsrship of the povby, our iustitube

hes viperausly prowcted the smm’ni‘m research progrem with greal

gncess, FRefore we tellk %nvt sur scientific endeavour, lot me irst

pefors the Liberation, :b’mm%flé seying in Kweaishow: “Weather
ié aaver Peir for three donbivmut dRys; 1@&’&&. ig never plain within
three 11 and nobody has three fen of silver;® These words indeed
refloct the iiving conditions of the p-eaplg of Zweichow undey the
sxploitation of the Kuowinlang reasticnaries and the landlerd cless.
AL that time, Kweichow did rioh produse a single chin of steel. An
eirkhean-yoar  old girl in the villege could xot swen dfford to

e,

have . a pair of troussrs to wear. On thal ind of escnomie foumdation,

seisniific research was completely oub of qu.e%iam But everything inl

Yweichoy hoes changed since the liberabion. j:nriu,., ey has developed.
& :

R 7 e Foin
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Living conditlons bave been improved greatly. Xwelchow todagﬁnmt onlyl

steel but elsc machivery and heavy cquipment. Tho scisuce
‘!". . -~
undertoling is being vepidly developed. Cur Kuelshow Institute of
the teadenda Sivdes was esteblished in lute 1958 on the foundaiion of

former Kweichow Industrinl Comprehsnsive Research Institute.

gur institute is the produet of the "Groet Lesp Forward”,

o did not have a solid foundation. Dubt with the help of the people

ol Kwelchow who responded-to the oall of the pariy we havo growm up

.
P

anidet diflioult conditions,

Fizst, we had met numorous prodblems since our esbehlishmernr .
Cur technical stronglh wes low at the start. We took over aboudl 4b
pérsom;'from the previous organization.  Among them the majority was
youmng aﬁ& inexperienced, And our newly recruiied persomel were
moatly college and high schoel students. dJe did not have specislists
oy researchers and zo fer we have enly fwe csllege greduntes The
et

ragt of cur perscunel were college Sophowores and Junlors aad high

sohool students. Therdfure our technical stendard wae guite low.

Sasond, we hed Sericus preblem in obisining equipwent. The

numbher of equipuent left over from former crganizalion was Jew. For
ingtanes, our testing laboratory has oaly one motallographic nicre~
seaps, one Bll-purposs tester cnd one metsrial tester, Thay were

called by our comrades es "three treasures” which indeed were treasures

“

&

2
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We alse lacked hooks and reference matorialis. Ye started %o
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squire booka &f’mr the establishment of our iasti ut.a, At Bhet time
w;% did nct have emug.a Space %«cf éi?@t&h out. Books ;:mz* hused WY .
not entaleged, esp 5@"!.13 forei g?z ]&ﬂ&‘uf&'ﬁ& baokd, We did not hm@
i}_}sjimm and foreign puh ienations and m;.vg,azmm until early 195¢. oF
courss these :&iﬁu&ﬁim{é could ot satisfy the demend of various units
and - msa«mw pra jwts( | ‘. |

Cw:z* housing problm becane accute with the sxpension aﬂ“ am
institute. A smn mess hall was conver ted 1o living quarters for
. a%.mutf hundred men. 4n oziédmr grape rack wes converbed to & rest

FOO 8. .
kY

Under these wndirimns gould scientific res @amh “be promoted?
' Some comredes had said: "$ith Bitile reforonce matsrial and litils
apparatus and without the advice ‘0£‘ spensinlists, out work will not get
enywhore.” Pui the staff end workers of our msﬁiwtu eamrm,s&d
thelr ulmest ability and followed the principle of "do whatever can
' be dome under the circrm,m%nwa? 4o advance the m:im‘?:{ifia rosesysh.
Yo had met conglderable succesns, Ou.z' ub@m«;&l englneering de; m**cmﬁn@ v
bad extrasted rayon from the mmﬁa st.::mk,a pur electrissl machinery
- departmont bas trisl constructsd the nationts first smgl&» phase *
direct ourrent EEnETELOT. Qﬁr tezbling }_ahtzi&’mry ms produced cast
iron sujtable for msib:mg.mil roed treck from the native-made iron.
Qur chemioal e:ngims 1@ mot&llmgy and p’cyﬁizzb departments hove
jointly completed the ‘i&&sk of &*{‘tramim: ;wmaw:.ma From lesd and zine

ares, ole.

G e
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Feturally, we had to pubt in & lob of effort tc mchieve thezo
rosulle under the cirveumshenees Then how did we overcome those’
diﬁfiomlties.and march forward in the scientific undertalking? For
a tomerelengivs look, lst me tell you wy personal experience on the
refinery of gerseniwn 85 an exwaple.

finee the start of refinery of germonium in 1958, we had
failed mawmy ﬁiméﬂ. But under the leadership of the Porty, our
gevosnive relinery team finslly eucceeded in the production of
germanivmg from epell quantity to large quantity,'fr§m tria)l basis
Yo plaatl produchion. Now we have slrsedy establiched the prooeses aund
el the same tiwe Hhe lmowledge end techniques of ocur technical |
personnel were raised Lo a new level.

Iz this tesl, the londarship of thelpartv had a decisive effect

on the progress of The projects During each stags , the guidanso of

the Porty ploysd imporiant part in golving many problems.
From 1555 to the spring of 1959, we had been Lryving to sxtract

garpaniun fron yen-tao-hui (gmokeublack? . Dut due to = shortage of
raw material; our development was retarded. After the porty
organ found out abcut.this, & maas discusalon was ancouragsd to find
& new wey out. OSoom a conperative effuxl was organized by ithe chemica
“engineering, mebtallurgk and pﬁysina departeernts. The finel decislen

)

wes the substitution of yen~tas-hul with lead and zine ores. Time,

the work regsined momentum, Becauss our provines has a large deposit

of Lead end zinc ore, once our procesds is esteblished we could produge

-

—— 10 . e



" conferonces end discussions were ealled. OQur Paith wag resstsblished

with the orgenization of coordineied offort™tc werch on this front.

Gere rélly spaaking, we all feel that without the guidmnce of the Party

g,ema,nilm in largs quantiby.

How the party halped us iz solving difficulties? Lel me give
you a'z:;; ;:ésia;mpl.e ,;  In late Hovemher of i:”;?ﬁ?, our digstillation of
chloride was very unstable and the rocovery rate wes low. Sometinss
the distillation 4id not yié:is,ei &y gempenivm tedrachloride. Oﬁr
conreded bacams posaimistie because itime wes ruming oub. Ab thal |

time we had Pinished only ome tkird of ocur task for the fourth

ousrter. Fortunately the Party found out sbout this end mestings,

{nder cooperation of cur comrades, our key problem wae £inally solved,

and our tafk was triwmphently fulfilled tiu daye abesd of schedule.

we could never achieve the resuli, Therafore the sempletion of our
made possibleby )

project was  / the leadership of the Pariy.

| The ezecution of “task earries courss® snd *do whetever con be
done Por the scientific ressarch under 4he sircumstance™ was the
socond experience of our suceess. When we starited {he rePinery of
gﬁﬂm&ﬁ.wa we Pirst seb cur target and our work waa directed foward
L"EM end. Onoe the supply of yen-fao-hui wes in quastion, we
paturally set oubt to Tind a more abundance raw maderial. Under the
guidance of this kind of thought, we quickly golved tho problem of

row meterinl. Another sxemple was tho produckion of ten gramsofl

gornsniws in ten days ans ordersd by the party to pertlelpale in an
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exhibition ‘in Poiping by ozr somrades, Yt wes a difficult tusk but
c:ur‘com-adas acceptad 1t without ressrvation. With hard voric and
atrogpling days and nights, we finslly completed the task. Wot only
that, with the progress of the work cur fephwique in the refinery
of germaaium feproved.

We algo reallzed that it ie impe }tim{; to dtake the line of the
magesng, We had only more than ten persons in our teé,m; three coliege
gx‘:-.{&«:(.m;m, one hizh school student cnd the rest workers. e had only
eag young engiucer, The average age of our te'm wid 20 years and
noas of us hed any expsrience in the refinery of gremaniun.  With
thie knd of teclnical strength, we could nol have goblen anywhers.
Bt with mass mevesents such as bubils for three wanthe®, "batile
for szcond quarter®; "hattle for second gquerisr acccm;;lri.éimenb as &
eontritution to the July lst¥, "baltles Lor third quarier accomplisie
pentr ae e coplribution to our national dey" and "battle for fourth
gunrter accosplishmmt to let us stop into 1940 shoad of sehedule’

88 urged by the Party, we mobilized cur comrades in a mssc assault cnl
our problom and resulisd in the golving of fechnical eand equipment
problems, Gur finding which remulied in the substitution of yenm'taoa«.
hui with le=ad and 2ine ores was alse the reslt of taking the line of
the massee. When the work stopped nobody kuww how to hendle 1t. Ve
pobilized all of our comrades to chack the reference meterials

thoroughly wetil we found out that lead cnd zine ores contain larger

)

quantity of germamiim., jMoresver, our provincs hes larps oulnsut of
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’ai&e’;w‘ e@rés. w@ tegked the ssmplew ar,& fc;mw t.hrm contalning gouanive
in considerable qnwn‘h Lw,, Q‘EJ,Z’ émmmn was then mede to usse thens
cret, Bub how bo do 1%, none of uﬂ wag too élmm The @_ramaés
dogeribed in the book was e goneral idea. i"’mr’aﬁ"gw@ we again held
woporeus discussions which resulted in the adopiion of a process
gizilar to the one used to extract germaniun from yao-tag-bul. Hany
tooknien) problems were solved in the same way. In gemeral, our
vizovous provotlon of mass movamwm hes helped us to overcoms
technioal and aqmﬁpmmﬁ éifi‘icultieﬁsb |
» Ti:mf- prachicing c;fvpri.mipl;aé lﬂfs "gonmolidation of notive and

Toreign 1 nethndst end we }.kmgammz««*‘ wo~legs " was Lmporiant to the
sucoess of our selving of eqmﬁ.pmﬁat preblem. Our refinery of germaniu
legl yoesr wes si;ém by "native thinge® end "sative end Loreign® |
equipnent. For instance; wo 4id not bave filtering equipment at that
tine. ga—% wsed & rioe sisve with a Piltering paper o do the jeb. We
could net got tenmic zoid bub we ex&;mc%& Lt frow galla. We ussd

- conl famace instead of slestric fornace. Yo used ordinsry iren pot
to meks o n@ﬁnt‘*"a.‘ n of liquid. From the ﬁmx&dgumﬁ- of our cm;;i“wm’i;

*

PTG aA shion we mlxﬁ’m thnt these methods nobt only tzmy}e byt algo
effoctive andocosting less, We belisve that i we 432 ot enply thase
pative methods and equipsent ws could not have produced anyihing.:
Therafore we '&;mnk herh the consolidation of nalive and foreign method

snd equipment should werrant specisl atiention sspeciuslly to these

unite p:mm;f equipsd like us. This ezample should silence ithose who
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thought that .ao-'"nu‘a" fi¢ yessarch 1F’ impoosible with "poor equipment®.

-

Pioally I would like to sey & fow words sboud tm‘:‘ hard wﬂrk.m
spdrit of our couvedes and their devolldn té .thelr tesks, AL first
Yhoy hed wary 11tile idea sboul the refinory of geraaniusm. PBul once
the party pointed out the directien, thay aff not efreid of anything
but go ahead to shsllenge the difficulties whatoever way be. The Lirst
time they eubained gemmaniua from yen-tao-hui, they eould only eae it
in the micrescope, Hut that did not discourcgs them but made ithem
vork herdsy wm%i the victery was won., o our diffusion prosess our
"ah?ﬁ,xav«'rzh?unl.x{' wak ghevo §5 peresut and the AN veaponsiblo for this

) ook wor vk vas cnly o high schosl situdeat. Oov working conditiong

S wers noo? Wit wehody hed complained. We worbed herd snd worked lox
e -~ -

hours, Some of our L{'Kﬂ‘adﬂf} worked in the daytine e reburned agsin
in the evening. This ie why ws could achieve greal rosulls in the
seientiiic research sven under such o poor working conditions. |

We Ahzwe a dsop conviclion that if oniy ve couid carry oul the
aplrit of the Gow mm}. Line and rally siouad the Party and vigerously
provebling wA63 movenent, we esuld do a graot lot for the scientific
regaarel. .

in ocur one year's work, we had geinsd ecnsiderable expsrisnce,
Puh we reslized that mﬁg the n&tion&l::Stziem»ific jnstitutions we
are couptratively a poor one. Although we had some acocmpliskments

during 155%, we should keep up cur vigilence and work fov & hetter

eokievanent in 196018 sv}.an‘!:l.f‘ic rosearsh profyni.
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