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WAR-TIME COMMUNICATIONS IN CHEKIANG

The task of maintaining communication systems in war time is a tremendous onc, On th:
ofie hand, it is necessary to help militaty operations; as ovety kind of military activity of the
communication system fot transpostation of troops, catrying of munitions and foodstuffs, and

* transmission of orders, messages, cte, On the othet hand, the communication system is the
lifeline of the- economic structure of the community and, thetefore, the nation as a whole,

In modern times, the winning or losing of any wat is not determined by the nation?s milit~
azy strength alone, FHeonomic forces play a very imporlant role, - The province of Chekiang is
situated in fhe fora-front and is in the wat zone, Although a part of the province has beem
overrug by the enemy, the communication: lines have been kept ranning without interruption,

Since the spring of 1938, a biweekly conference has heen held of the chiefs of the comm~
unication organizations, together with their - senior staffs; by order of Mr, Chang. Kia-ngao,
the Minister of Communications of the National Govesnment, in view of the fact that the com -
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munication system beags so impottantly -on military and economic developments, and hence has to
adjust itself from time to time to cope with the nzeds of the situation, Throughout the yerr
1938, these mestings, featured by teports, discussions, exchange of opinions and devices for
jmptovement, etc,, have been maintained and many qusstions relating to commuaications have
thereby been solved to the best advantage in a spit of mutul help and cooperation, Apatt
from information which has to bz kept confidential for militaty zeasons, the following is a bricf
description of how ‘the railways, highways, water routes, telegraph and telephooe, and postal

setvices carried out their respective duties duting the yeat,
Chekiang-Kiangsi Railway

The railway is undoubtedly the most efficient and economical means of communication, The
Chekiang-Kiangsi Railway is now the only tailway which tomains intact and which setves as
the main line of communication of this province with Kiangsi, Hunan, Kwangsi, and other

western provinces, Thronghout the year, we wete face to face with the enemy in the northerm



patt, actoss the Chientang River, 'Troops, munitions, and supplies had to be transfetred here
and there, Refugees had to be shipped to places of safety, Native products were transpotted
abroad, and necessary supplies imported by means of this tailway.

This limited means of communication 'has had to meet unlimited demands from all soutces
throughout the length and breadth of the war zone, ‘The difficulties to be ovewcome ate beyond
imagination, To take illusttation: When the sitwation in northern Kiangsi became critical, and
the safety of Nanchang, the provincial capital, was threatensd, sevetal pacts of the milway
had to be dismantled and transpotted together with spare parts and materals westward, The
founcation of the toad had to be destroyed, so that it might not be in any way utilized hy the
enemy, When the tension eased, the road bed and tails were to be restoted to a condition good
for traffic, The promptness in camrying out this task broke all records in our sailway history,
At present, »mo:mr its mileage Is shortened to some estent as the result of partial dismantlement,
and though its rolling. stock is kept busy for militaty purposes, the general tuaffic of the E:B»w
kas been increasing to such an extent that its average moathly income. is aver $1,000,000, mA.m.u
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Several times more in .compatison to that in .the same period befote the war, Since December 18
1938, = through tmin setvice {rom Kinhwa to Kwailin has been operating, The above-quotated
figura a..,»woéw a light on the vigot of the rilway staff, who are nonmnﬁ.:m invaluable setvice,
both military and economic, to the cause our long-time resistance,

Chientang River Bridge

This bridge was etected under the supervision of a famous Chinesc civil engineer, Dz,
E.S.Mao, . »sm was completed on Cet,10, 1987, Just about two and a Lalf months before
the Japancse occupied Eﬁ.gmnroio sthe capital of Chekiang, It moznnm a theeefold purpose; (a) it
connected the ;Q,poﬁnsmuﬁpzm& Railway with the city of Hangchow j (h) it enabled the Hangw
chow=Ningpo Railway to be completed ; and (c) it linked the highways on the southetn bank of
the tiver with those Of the nosthetn part, The bridge was Of 2 double-deck design, M&E uppet
deck for the highway and the lower one for the silroad ; total length 1.89 kilometets,

The constmctional cost was about $8,500.000. The bridge was opened for traffic in



Novémbet, 1937,when it was ,Bo& needed, It was dynamited at noon on December 283,
1987, half a-day prior to the artival of ‘the Japanese army, Although the bridge was open for
setvice only a little. more than a month, the value of goods shipped over it and taken to safety
was estimated at ten times mote than the constructional cost of the bridge, It is safe to say that

the bridge has served the province of Chekiang and .the nation very well,
The Highway Situation

On the tall of Hangchow, the traffic of the Chekiang provincial highways was intertupted for
some time owing to the scarcity' of vehicles, of which a great many were taken over for war
putposes, ‘Those in chatge of the highways made 2 great effort to pnt thelr restoration schemes
into practice and omnibuses wete purchased to meet the demands of the increasing traffic, The
bridges and culvetts, Which had been destroyed at jthe critical moment, were tepaired, Schemes
being made to bring them down if necessaty at any time. In this way, a good system of highway.

communication was ‘maintained south of the Chientang River,
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As m»mc:,sm is so expensiveé, freight vicsims, over 6,000 in number, equipped with wheels
.
tubbet -tyres, .each capable of cateying 2 weight fo 200 to 250 kilograms, have beea placed in
setvice, Regiments of ricsha pullets, among whom many physicallyable refugees from the fighting
afeas ate employed, ~have been formed,  and their service,  with a teasomble fate, has been
opened to the public, - A well~connected transpottation service on land and on water Las bezen
atranged, All the above Bonmonom have been cartied on with success ; and, though the cargoes
exceed the mumbet of available trucks, the sitnation has been eased with the help of the well-or-
ganized cotps of freight sicshas, In this way, ths refugees ate given daily bread, while trans-
pottation is facilitated,
- This inexpensive innovation is wouthy of adoption in other ptovinces, whete the fuel cost
is prohibitive, Futthermore, pains ate taken from time to time to accelerate ferries and fetryboats, |
to utilize catts in a mote tational way, especially on their retugn journeys from militaty assign=
‘ments, -and, abové all, - to wotk out an: ‘cconomical intetprovincial communication ptogram, The

Prospetity in the field of communications leads to brisk business in the community despite the



hindrarices of the war, Such native productions as tea, salt, and tung oil have been exported
iy abundance, and the revenne mnnn?& from the highways is considerably  more then in pte-war
time, The gross revenne for November, 1938 amounted to overt kuw..mmoboo breaking all mon-
thly records priot to the wat, Recently, at the suggestion of the conference of the communication
grganizations; through highway transportation from Kinhwa to Niagpo was inaugurated, Since
Janvary 10,1939, it has been possible to ttavel tapidly from Kinhwa to Ningpo or from Ningpo

to Kinhwa, with only one change of buses en route,

Water Transportation

Chekiang is located along the coast and las sevetal famous streams ranning thtough it to the
sea, When the war began, the outlets to the sea were occasionally closed ot regulated by order
of the military authority accotding to the military expediency of the time, ‘This state of things
placed many difficulties in the way of communication by waterways, But as land communications
ate so much occupied, the rivers must be utilized to solve the problem, The upper Chien Tang
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River and ‘its branches liave bieen used as a throughfate for a great Hu»nm.‘ of the province. To
Hnmﬁﬁn watetway S.:.rwwonmaonu a $pecial butean has been created, Boatmen and ship owners aré
tegistered; numetous vessels E»n& in service by turns have been assembled and stations estab-
lished at different places along the xiver, so that the vessels can be efficiently controlled "and
their whereabouts easily located, The boatmen ate given education in otder to make them enlig-
htened and cfficient, When mem are necessary for military putposes, the militay authority has to
look to this office to supply them, Communications along.other sivers in the provinze are con-
ducted in like ,annnf also along the sea coast, The setvices of the vatious lines ate inter-conne—
cted so as to bring best _Hnms:m. Along the coast of Chekiang, We H..»mn several seapotts, Which
ate not only the outlets of the pryince but also the link between the hintccland provinces and the
outside world, Impottant as it is, tegulations ate miautely stipulated and keenly obsetved ta

bting communication over-seas under control,

Electrical Communications



“Befote the outbteak of the wat a vety efficient long-distance telephone  system  had: already
_.un.nn m.nﬁ&ownm in Chekiang and’ its setvice nm»nrm.m to the smallest localities, When the northern
part of the province was overrun by the cnemy, the Telephone Administration suffered a greas
loss of property, Howevet, no time was lost by the Administration in adjusting the long-distance
_Eowrono netwotk so %nn. it has attained a monthly record of handling over 70,000 long-distance
cells, Necessaty extensions and imptovements have been made to cope with the demand for setvice,
The following is a beief account of the work of the Chekiang Telephione Administration since the
wat statted;

“To cope with the necessities of wat time, extension has been made to the telephone line system
8. a total lineage over 10,000 loop kilometers, thosc patis not yet finished being not included.
In otdet to tender the setvice more efficient, and to meet the militaty and economic demands,
endeavors have been made to haye the setvice inter-connected closely with that of the inter-provincial
long-distance telephone systemwwith striking success, On the busy lines, cattier nﬁm“uronnm are
installed to increase talking channels in the most economical way,
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Before the wat, Cliekiang had only a few tadio stations, - and theit setvice ateas é.onn vety
limited, After the fall,of Hangchow, many fiked stadons lave been established by the Telephone
Administration, together with many mnran‘msonépaa moveable stations, The total number of radio.
stations throughout the province is now ovet one hundred, Now one can communicate easily with
‘Chungking, Chengtu, Kweiyang, Kweilin, or other important places by wireless,

At raids -ate frequent in most of ithe cities throughout the provinees, and lines ate exposed to
the dangey. of destmuction, So emergency cngineeting cotps have been formed at impottant toll-.

centes fo do the necessary repair works, so that messages, = military, civic, ot commetcial are

‘eatried on with the slightest jntesfuption,

Financial Situation

As ‘to the financial condition of the ‘Telephone Administration, the main soutce of -its comw
metcial income, now mainly detived from the long~distance system (which was originally establi-

shed, ot for the putpose of ecofomic retutns, but for the national defensive policy and for the



m&\ ral welfate of the province, was reduced by the loss of Hangchow. .wnn the Telephone
Administration, by cutting down rigidly on its expenses, and Improving its services, is still self«
supporting, The average monthly income of the Administzation now amounts to over $35,000.

The postal setvice plays a leading patt in the field of communication in time of wat as we
as in time of peace, especially in the field of economic activity, The wat=time postal setvice of
Chekiang, alongside the regular business, has endeavored to cacry out militaty postal service on a
considetable scalc, so that the soldiets at the front can send and reccive letters, remit o draw
motney, and make deposits of their mmﬂz,mm. In the so-called “occupicd territoty, Ppostal scrvices
of the mnﬁwrwwﬁ kind ate taken up again aftet some months of mnﬁoﬁswzo:q. in order to maintain
the integrity of the postal system,

The above account describes the nonmEmn of communications in Chekiang throughout the yeat
19388 of our long~term defensive wat, Since hostilities have Dbeen proceeding o:A a large scale, and
Chekiang province has heen plunged headlong into the totrent of war, it would not be utterly

groundless to tnink of ils communication system as being completely disrupted and its tutsl economy
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in a state of bankruptcy, But the trutly is otherwise, Difficult as things ate, it is managed mw:ﬁczw
and In-good order, "The experience learnt thtough the war is valuable for out future improvew
ment, Tt illustrates well what is meant by tempering, and proves well the old sying: %Sweet are the

uses of adversity,” (The China Weekly Review, vol.87,No.13,1939)



' SOME TECHNICAL QUESTIONS IN THE
MANUFACTURE OF INCANDESCENT LAMPS AND
VACUUM TUBES

Synopsis:= This paper gives a shost description of the processes of manufacturing the incandescent
lamps and vacuum tubes and how the essential raw materials are’ prepated, An outline of the fac~
tory designs are also given, Fot economical and technical zeason, the writets suggest as a first

measnte to have a centsalized tungsten wire drawing plant installed in China,

INCANDESCENT LAMP

The series of processes of manufactuting incandescent lamp includes the blowing of wszumw,
drawing of tubes and rods for filament supports, mounting of leading~wites and support wires
on glass stems, prepatation of tungsten filament, ,Bossmnw of filament, sealing into the bulb,
exhausting, capping, and testing. They will be descsibed briefly as follows:
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THE PREPARATION OF TUNGSTEN WIRES

Tungsten wite is drawn m&B metallic tungsten which is in turn reduced from tungsten ore,
The ofe used is wolframite, which contains about 709 of metallic mngsten, This is fitst ground
to & fine powdet and then treated with hydrochlotic acid, so that impure tungstic oxide is formed,
This oxide is next dissolved in ammonia solution to give ammonium tungstate 5(NH4)20,12W 03,
B5H3), which is syphoned off as a clear liquid and again treated with hydrochloric acid, so that a
much purer Enwﬂﬁ oxide is produced as crystals, These crystals ate ground to powder and placed
in metal boats, in which they ate exposed in an electric furnace to a temperature of from 700 te
800°C. in an atmosphere of hydrogen, so that the ote is reduced first to tungsten dioside and then
to metallic tungsten,

At this stage the tungsten is in the form of powder and is still very friable. To render it
suitable for drawing into wire it is thetefote divided into portions weighing about 150 grammes

and is placed in steel moulds, cate being taken that it is cvenly spread so that thete shall be no



tapet on the bar which is subsequently fotmed, “The mould containing the powdet Is then placed
in a press, where it is subjected to a pressure of 1,200 kg, per square centimetre, the result
being a bar of metal which, nmonm: it can be handled, is still incapable of being dawn, The
ductility necessaty (ot the latter purpose is ptoduced first by treating the bar in an electric futnace
in an atmosphere of hydrogen at a tempetature of about 1,200°C., and then by btinging it up
‘slowly to a tempetatute -of about 3,000°C,, in another futnace, .In this second furnacefthe cuerent
is’ passed through the bay itself, which is suspended <,o=§=<. and to allow for the considerable
shrinkage in its volume which occuts, a clip is fastened to its lower end which dips into a mercury
bath, These sinteted bats, after a futther heating to a temperatute of 1,500°C,, ate then swaged
between totating hammers, This operation is catried out in a.number of stages, between each &.
which re-heating takes place, precautions being taken to prevent oxidation, At the conclusion of
the swaging the tungsten emetges in the form Of 2 rod about | mm, in diameter, It is then deawn
down to the fequired diameter in a series of tungstun carbide substitute and .diamond dies, Sixty
‘dtawings are required to teduce the original 1 mm, rod to a filament 0,015 mm, in diameter, It
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Sw.% be rematked that a tungsten bar 1,4 in, squate and 10 in, long can be drawn down to form
15 miles of filament- n“m thifs diametet, At this stage, the diameter Is checked by accorately cutting
off a length of 200 mm, and .2&%;:@ it in a torsion balance, as the wite is too fine to allow.
its diemension to be detetmined by mictometer measusements

;  'The filament wire is then passed to the coiling machine; In this, 2 hardened steel wite,
which forms the mandrely _m deawn steadily off a drum through w. nowze, while the tungstsn
filament, which. is cartied on the bobbin,” is rotated round it, The speed at which these twa
opetations take place must be maintained constant within very Close limits, to [prevent vatiationy
in the pitch of the coil, _On leaving the coiling machine, the filament with its mandrel, in lengths
of about 100 ft., ate passed through an electric furnace, whete theit temperature is saised to about
750°C., in an atmophete of hydtogen, the ov_.n.nn being to anncal the tungsten, so that the fila=
ment will not easily be distorted when the mandrel is retmoved, They ate next wound on to drums

and passed through a machine in which they are cut off into cortect lengths, Hete they ate treated

with hydrochlotic acid to dissolve the steel mandtel. After the acid treatment, the filaments are



washed with stcam in a porcelain containet, the steam being genetated in a small boiler, which
is supplied with distilled water to exclude any possjbility of %mmoZo.m m&ﬁ.wnmnm enttained and
deposited on the wite, In the case of lamps of vety low tatings, 26 watt and less; the fila-
wments aze wonnd on molyhdenam instead of steel mandrels in the same way as that just described,
These. mandrels ate then dissolved out in nitric acid, instead of hydrochlotic acid, the other pro=
cesses being the same as in the case of the steel, The completed filaments ate next placed in mo-
Evmg.zﬁ boats, and are treated in an electric furnace in an atmosphere of hydiogen, whete they
ate raised to 2 temperatate of 1,200°C,, and nn,a subsequently allowed to cool slowly in a water
jacket, ‘After an optical examination to check the lenpth and to bring to light any inaccuracies in

the pitch, they ate stored in a large test tube, until they are requited for mounting,

THE ASSEMBLY OF BULBS

The bulbs aze blown ot a blowiyg machine, The intetlor of the hulb being first sptayed with
hydrofluoric acid, washed, again sprayed with acid, washed a second time, and finnally dried,

(17



(18)
The first treatment with acid rendess the glass ‘sarface extremely brittle, but the second rounds off
the sharpness of the »,,u,&nm and restores the bulhs to their original strength,

The rod and tube ate E»mm of lead glass, They are drawn-out from a drawing machioe,
and passed to flanging machines, In the first position the bottom of the tube is heated to a suf-
ficient temperatate to allow it to be flangad out in the second position by a rotating mechanism,
which is similat in ptinciple to a centtifugal govetnor, In the succeeding positions, the flanged
E,Wn is allowed to drop mo,én to a .mno? which sets the length of the product, The tube is then
slightly heated wmmmn at the point whete the flanged piece Is to be cut off from the length of tube,
this operation being effected by two rotating steel knives, The flanges then slide down and are
picked up by the teeth of a wheel sevolving on a hotizontal axis and passed through an annealing
furnace, Aftet thaty the fod and tube, together with leadingwin wire, ate fed to the pinching
machines, Hete, the component patts are assembled into their vnownn relationships, and the lower
patt of the flage and the top of the supporting rod are then gradually heated up by air-gas flames

in the successive positions, so that they become plastic and enough hot to adhere to the leading~



ia wites, A puff of ait is blown through the exhaust tube, so that a way is left through which
the ait can subsequently be withdzawn, Passing on to a sécond machine, the lower end of the
glass tube is heated in 2 Enén.vma flame and pressed into a small stud, While this stad is still
soft, shost lengths of molybdenum wire ate inserted and cut off to the cortect length and ate
lopped at the ends to, teceive the Ffilament, which is now modnted by hand,

The next step is the scaling of the filament and its sappotis into ﬁrm bulb, and the lamp is
teady for the exhpusting process, ‘This is cffected on a capstan machine, The machine is fitted
with 24 rubboted sockets, into which the exkanst stems of the lamps ave fitted by hand, These
sockets are connected in tutn through a circular plate valve to a seties of vacuum pumps and to a
seservoir from which the mixture of nitrogen and argon, which forras the gas filling, is supplied.
The ﬁﬁzsi, pumps teduce the pressute to a few thousandth patts of a millimeter of mercuty,
Dusing this process the lamp Is passed through an oven, in which its temperatuie is raised co 2
few degtees below melting points, "thus causing all the moisture and absorbed gas to be driven
off from the glass and is internal sutface, Finally, the exhausted tube is sealed off and the lamp
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passes on to the capping machine, In which the brass caps, alteady filled with proper amount
of cement, arc fittad to the bulbs, After the ends of the leading-in wites have been threaded
through the small holes in the caps, cach lamp passes helow a setiss of gas flames, which grad«
unally heat up the ﬂ.uw_nm:nn cement in the cap, The leading=in wites age then cut and soldeted.
.H._E.w lamp then passes under a seties of contacts, which apply a saitable voltage so that it lights

up at the notmal pressute, This completes the lamp manvfacture,

VACUUM TUBE

The series of ptocesses of manufacturing vacuum tube ate essentially the sume as that of in-
andescent lamp, and need not again he described in detail, Only a few impottant points are
mentioned,

In the manufacture of a thotiated cathode, a few per cent (1 to 2 per cent) of thorium oxide
is add to the tungsten powder befote the sintering process, The mixtute is then snmmnmom:w.:ﬁ

same drawing processes as described before,



In the matiufacture of a coatéd cathode, the nickel slieves, used as base metal, ate treated in

" hydrogen at 1800° F,, for fifteen minutes before spraying, The solution used for the active la=

yet age most suitably batium apd strontinm Catbonates mixed into a suitable solution { lacquer) ,

Fort ‘best results, the solution should contaifi approsimatCly 195 of sodium ot potassium catbonate,

"The most suitable solvent is pute amyl acetate, The mixtare must be groudd in a clean ball mill

until mn,m.og. The cathodes to be conted (usually 5O cathodes at a mﬁnv ate held by a frame,

and a small spray gun, using B0 to 60 Ibs of alr pressure, sprays the solution on to the cathode,

" The sprayed cathodes should then be placed in a watm oven, at a temperature of 80 to 106° C,

for an rwﬁ.w before using them in the production of tubes, They should have gained about 5 mi-

Hligrams of - coating pet square centimener of sutface mwn@nmu when weighed after deying in the

oven,

Bombardment and aging are two of the most important processes in the manufactute of vacu-
um tube, Bombardment removes the absorbed moistute ftom the glass, and the Iberated gases
from rhe various patts of the tube, Wates vapot, libetated aftes the tube has been put into service,
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attacking the active coating of the mmmEnsf causes apidly falling emission, and rapid tube dete-
tiotation, The mw..nnmn& gases, most mﬁ_.om&% oxygen may cause the oxidation of plate and grid
(of nickel nmwmnmm:%v . The oxide isa good insulator, Its cffect on the grid is of no conscquence,
since the gtid acts electrostatically, but an oxidized plate will mean considerable .mnﬂmmwn in emis-
sion test, mutual conductance, and plite current, The dectease in mutual conductance and in plate
cuttent may he great cnough to canse tejection of the tube, Even if the chatacteristics are still
within prescribed limits, .the oxide on the plate will liberate oxygen when the tube Is in opetation
uam ».»,E:m emission will again occur, Gettet is placed in the tube in cleaning up residual gases,
Magnesiom is »ro, commorest gettet, It is WAHBB&% active, in vapotized form, and will even com-
bine with hydrocaghons, It has little or no value as a keeper and will not feact with gases other
than oxygen, ' after being deposited on the tube walls, Bativmi, which is now quite commonly
used, is tather espensive, and requires a much higher temperature to explode .Enn does magne~

sium. It i much more active as a kegper, and will greatly decrease losses due to gassy tubes,

whete it is economically feasible to use it, The comptromise is an alloy of barium and magnesinm,



On esploding this type, magnesiom comes out fitst, and the barium later, if the heat is intense
enough, .Omﬁnimo otily Bammmmmsng is distilled ount, The batium layer is on the inner manm_nn of
the magnesium,and has a vety effective keeper action, |

Aging the tube has the effect of mﬁEzumwrm. the tube characteristics, This is accomplished
largely by gas absorption in the plate, The usual procedure coasists in lighting the filament at a
soltage that Is about 25 per cent above nosmal, and applylag a plate potential, This is always a
safe treatment for all .&vemq and will often bting a tube that js below the segnired limits up into
the Hunmmnavﬁ range, It also brings ths filament up to Full activity. In ..zun tube with larger filament,
grid and plate may be connected together and treatment removes any adherent dict or gas from the
mim if the latter brought red heat by means of a fairly 5:.@ load,

Cleaaness is essentizl in mounting the tube elements, The tubes may be spoiled during the
assembly process by cateless handing, The trouble is usually caused by greasy fingess, The
simplest remedy Is to have a dish of strontium carbonate withia each of the opetator who mounts
cathodes or filaments, Similarly, dirt and greasc on the grid may canse gas to appeat in the’

(23)



| (24)
tube, and is best-avoided v.% cate in Bomumnm, together with a preliminary washing of the gtids
in ethyl acetate, m&ﬁmao chloride ot pure catbon tetrachloride, Metal H.uﬁﬁ are usually fired in
hydrogen at a temperatute of 850 no.wwoen.9 regardless of the matute of the metal, molybdenum
patt, especially plate, should be treated at 1085° to 1145° C., to insute complete cleaning, This

is mm,mnnaﬂ.
FACTORS TO BE CONSIDERED IN THE LAMP MANUFACTURE

The problems involye in the factery mammwf such as the location, organisation, management
,wm the plant, etc,, ate common to all kinds of industrial plantzs and need not be discussed here,
The detail layout of the plant ate cut of the scope of this paper, Howevet, some poiats, which
are particulatly of _mn%o“nmnno in a..m,m industry ate discussed, )
&mm manual labor fequited in lamp and tube indastry is probably more than any other kind

of industies, Vet still a latge past of accutate wotks have to be done by machines, Although

labor is cheap in Q&mﬁ it might appear, at the first consideration, that it is of advantages to



substitute all machinery by manual Euon. ‘This is, however, not quite possible, Take for instance,
the coiling of filament for incandescent lamp tequires preatest accuracy and uniformity, In a 40
watt 220-volt lamp, for example, the distance between cach turn must be 0.0005 in. within 1
per ceht, Again, the hardness of the mandtel itself must be as faz as possible cnmmona.‘.‘ -and the
pull of the wite should be vety even, Since a cut 0.00001 in, decp in a mandeel 0,005 in, in
diameter, will teduce the length of the filament wound onto it by about 0,5 per cent in the cffo-
ctiive length of the filament, it introduces wu error of 29 in the mmmmnmonnw and 0.5 pet cent in
the nommun%mos. Although the cheapness of labor in Chisa is the fist advantage, yet the quality
of the ptoducts should not be distegarded,, Accumate wotk shouid be done by fie  automutic
machines,

To impsove the efficiency of mass production, depastmental system is well adopted in most
of the industrial plants, Small units are manufactured in separate depastments and btought toge-
ther for assembling, In a lamp and tube plant, the assembling, sealing ex-hausting, hasing, tes=-
ting, packing are all preformed in separte department, This system hias the one big drawback that

(25)
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if there ate “S.w errors in catying eut ‘specifications, it may tequite several days hefore a mistake
in the mounting department is discovered Eﬂ the testiig department, In the meantime, ‘many
thousands of tubes m...g in the process of ans?nﬁﬁng and may have to be scrapped because the
failuse to pass the test specifications, A further disadvantage of this system is that all metal patts
for a vacaum tube must be thogoughly cleaned and degassified, It is highly important that aftet
this process the metal patts be immediately”sealed in and exhausted, so that .zﬁw will not pick up
dust and moisture vhich ro,E seziously affect the operating characteristics and life of the tube,
With the departmental system, it is almost impossible to accomplish the prompt sealing in and

exhausting of cledned and degassified pazts,

. bno&mn system, ﬁnwén as téunit system®’ ate now universely adopted by the manufactuers,
The glass blowing, {bulb and tube making ), filament drawing, and base and cap manufacturing
are produced from sepatate depattments, and the omnnwm,onm of the mounting, sealing, owgcmmnmo

basing, seasoning ﬁnmnwnmg ‘and packing ate gronped as ope unit, The separate parts come to the

mounting table, and leave the ¢tunit’” as a finished tube, The advantage of this system dte many,



The operators on the unit ate paid the same rate, they are paid for the number of good tubes
packed, and penalized for the shrinkage, Opetators ate vitally interested in the production and
also in the quality of the Evmmn. They will not allow one opetator to hold up production ot
cause un-necessary shrinkage which will decrease bis pay, Competition between units is very keen,
This system actually reduces different inspections that wonld othetwise be necessaty in department
manufacturing, It also reduces the checking wotk of the phsts coming into and leaving the dep~
‘artment, A recent statitics shows that the ¢ ‘unit system”® cuts down the floor space about 50 per
cent and take less supetvision, The disadvantage astribed to this system is that if one machine
breaks &0659,, the otlier’ machines of the unit are :&m up until this machine js put Dback into
opeating condition,

The #&mmnm of wotkmen is probably the most difficult problem and will take considerable time
One ‘nwn hatdly neglect the fact that the standard of scientific common sense in China Is very low,
H.rmw must be carefully trained before they can be put inte work,

Lamp manufacture can be statted on latge scale, since the demands, in both new iastalling

27y
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and teplacement, will. be enotmous, In China tahete is already a oumbet of ?Ew, manufactures,

It may be wise to statt tube factoty from a small scale by a lamp manufactuter and it is advisable
for coopetate with men radio set mianufactutets,

AN URGENT AND WORKABLE THING

The Chinese Jamp manufacturess are hanicapped by depending on the imposted tungsten wites

for making lamp filaments, They are obliged to mb.oﬁ wites of vatious sizes for bulbs of various

luminosity, This is tather unecosomical and technically inconvenient, The authors suggest that the

Ministty of Hnmsmna,\ should lase so. time to put up a tungsten wire drawing plant, They can impote

tungsten wire of ‘bigger diametet-say, only one standard size-and redraw it to the various smaller

sizes fot lamps of ﬁ&omm luminosity, Befdre the wires ate drawn, they can he made to s:mnnmo

a metal Inegical retreatment so as to keep them up to mechanical strength standard. The Chinese

o \
lamp manufacturers can then order wites of desitd sizes from the government drawing plent, and

thus avoid holding a large stock of tungsten wites, (Journal of Electrical Engineetitg, China,

Vol VI, No, 6, 1935)
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