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WAR-TIME COMMUNICATIONS IN CHEKIANG

The task 0. maintaining communication systems in war time is a tremendous one. On the one
hand, it is necessary to help military operations, as every kind of military activity of the communiea’ion
system for transportation of iroops, carrying of munitions and foolstuffs, and transmission of orders,
messages, ete. On the other hand, the communication systeth is the lifeline of the economic structure

of the community and, therefove, the nation as a whole, -
In modern {imes, the winning or losing of any war is mnot determined by the nation’s military

strength alone. Fconomic forces play a very important role. The province of Chekiang is situated in,
the fore-front and is in the war zome. Although a park of the province has heen overrun by the enemy,
the communication lines have been kept running without, interruption.

Since the spring of 1988, n bi-weekly conference has been held of the chiefs of the communication
organizations, together with their senior staffs, by order of Mr. Chang Kia-ngao, the Minister of Com-
municstions of the National CGovernment, in view of the fact that the communication system bears so
importantly on military and economic dovelopments, and hence has to adjust itself from time to time
{0 cope with the moeds of the situation, Throughout the year 1938, these meotings, featured by reports,
discussions, exchange of opinions and devices for improvement, etc., have been maintained and many
questions relating to communications have thereby been solved to tho best advantage in a spirt of mutual
help and cooperation. Apart from information which has to be kept confidential for military reasons,
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the following is a brief doscriplion of how ihe railways, highways, water routes, telograph and telephone,

and postal services carried out thriv xespective duties during the year.

Chekiang-Kiangsi Railway

The railway is undoubtedly the most efficient anl ecomomical moansg of communication. The
Chokiang-IKiangsi Railwwy iy now the only railway which remains intact and which serves as the main
line of communication of this province with Kiangs!, Hunan, Kwangsi, and other western provinces,
Throughout the year, wo ware face to face with the enemy inm the morthern part, across the Chientang
River. Troops, munitions, and supplies had {o be transferred here and there. Refuees had to be shipped
to places of safety. Native produets wers transported abroad, and necessary mcgmom imported by means
of this railway.

This limited means of communication has had to meet unlimited demands from all sources thro-
ughout the length and broadth of the war zone. The difficulties to he overcome are beyond imagination.
To take illustration: When the situation in northern Kiangsi became critical, and the safely of Nanchang,
the provineial capital, was threatenad, several parts of the railway had fo be dismantled and transported
logethar with spare parts and moterials westward. The foundation of the road had {o be destroyed, so
that it mizht not be in any way utilized by the enemy, When the tension eised, the road bed and rails
were to mm restored to o condition good for traffic. The promptness in carrying out this task broke all
vecords in our railway history. At presents though its miloago is shortenad fo some extont as the result



of partial dismantlement, and though its volling stock is kept busy for military purposes, the goneral
traffic of the 1ailroad has boen increasing to such an extent that its average monthly income is over
$1,000,000, i.e., several times more in comparison {o that im the same period before the war, Since
December 18, 1938, a through train service from Kinhwa to Kweilin has been operating. Tho above-
quotated figure throws a light on the vigor of the railway staff, who are rendering invaluable service,
both military and economic, to the cause of long-time resistance.

oEam;m%m River Bridge

This bridge .a.pm erected undor the supervision of a famous Chinese civil engineer, Dr. E. 8. Mao,
and was completed on Oct. 10, 1987, just about two and a half months before the Japanese occupied
Hangehow, the capital of Chekiang. It sorved o threefold purpose: (a) it conmected the Chekiang-
Rinngei Railway with the city of Iangchow; (b) it enablod the Hangchow-Ningpo Railway to be
completed; and (c¢) it linked the highways on the southern bank of the river with those of the notthern,
part. The bridge was of a doublo-deck dosign, with upper deck for the highway and the lower one for
the railroad; total length 1.39 kilometors.

The constructional cost was about $3,500,000. The bridge was opened for trafile in November, 1987,
when it was most needed. It was dynamited at noon on Docember 23, 1987, half a day prior to the
arrival of the Japanese army. Although the bridge was opon for service only a little more than a month,
the value of goods shipped over it and 1aken to safety was eshimated at {en times more than the
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constructional cost of the bridge. It is safe to say that the bridge bas served the province of Chekiang
and the nation very well,

Highway

On the fall of Hangchow, tha traffic of the Chekiang provincial bighways was interrupted for some
time owing to the scarcity of vohicles, of which a great many were taken over for war purposes. T ose
in charge of the highways made a great effort to put their restoration schemes into practice and
omnibuses were purchasod to meet the demans of the incroasing traffic. The bridges and culverts, which
had been destroyed at the cirtical momont, were repairved, schemes baing made to bring them down if
necessary ab any time. In this way, a good system of highway communication was maintained south
of the Chientang Rive. ‘

As gasoline is 80 expomsive, freight rieshas, over 6,000 im number, equipped with wheels rubber-
tyres, each capable of carrying a weight for 200 to 250 kilograms, have bien placed in sexrvice. Rogiments
of ricsha pullers, among Whom many physicallyablo refugees from the fighting areas are employeds
have bcen formed, and thei  sevvice, with a reasonable fare, has been opened to the publie. A well-
connected transportation service on land and on water has been arranged, All the above mentigned have
been carried on with success; and, though the cargoes exceed the number of available trucks, the
situatiod has been eased with the belp of the well-organized corps of freight ricshas, In the way, the
refugees are given daily bread, while transportation is facilitated.



This inexpensive innovation is worthy of adoption in other provinees, where the fuel cost is
prohibitive. Furthermore, pains axe taken from time to time to accelerate ferries and ferryboats, to
utilize carts in a more rational way, ospecial'y on their return journeys from military assignments,
and, above all, to work out an economical interprovincinl communication program, The prosperity in
the field of communications leads to brisk business in the community despite the hindrances of the
war. Such native productions as tea, salt, and tung oil havs been exported in abundance, and the
Tevenue received from the highways is considerably mors than in pre-war time. The gross revenue for
November, 1988 amounted to over $280,000 breaking all monthly records priox to the war, Recently,
at the suggestion of the conference of ths communication organizations, through highway transportation.
from Kinhwa to Ningpo was inaugurated. Since January 10,1939,it has been possible to travel rapidly
from Kinhwa to Ningpo or from Ningpo to Kinhwa, with only one change of buses on route.

Water Transportation

Chekiang is located along the coast and has several famous gtreams running through it to the
sea. When the war began, the outlets to the sea were occasionally closed or regulated by order of the
militery authority according 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 are so much occupi-
ed, the rivers must be utilized to solve tho problem. The upper Chien Tang River and its branches have
been used as a throughfare for a great part of the provimee. To regulate waterway transportation, &
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special bureau has been creatcd Boatnen and ship owners ave registered, numerous vessels placed in
gervice by tuins have boen astemblod and stations established at diffevent places along the river, so
that the vessels can be officiently controlled and their Whereabouts easily located. The boatmen are
given cducation in order to make them enlightened and effieient. When ships are necessary for military
purposes, the militay authority has to look to this office {o supply them. Communications along othex
rivers in the provimee ave conducted in like manmner, also along the sea coast. The services of the various
lines are inter-connoctod so as to bring best romlts. Along the coast of Chekiang, We have several
seaporfs, which are not only the outlots of the province but also the link between the himterlamd
provinces and tho outside world, Important as it is, regulations are minutely stipulated and keenly
observed to bring communication over-seas under ctntrol.

.Electrical Communications

Before the outbreak of the war a vory efficient long-distance telephone system had alveady boen
developed in Chekiang and its service reached to the smallest localitios. When the northern paxt of
(he provinee was overrun by the enemy, the Telephone Administration suffered a great loss of property.
However, no time was lost by the Administration in adjusting the Jong-distance telephone network
50 that it has attained a monthly record of handling over 70,000 long-distanco ealls. Necessary exten-
sions ad improvements have heon made to cops with the demand for service. The following is a
brief account of the work of the Chekiang Telephone Administration since the war starteds



(Lo Torope,, witdy- the. necessition. of L way: time. oxtertsion hog been mads to the telophone line system

udfyeutpinlilincage oyer (105000 loop kilometers, those parts mot yet finished being not ineluded. In order

om@..‘,mowmw@ the service more efficient, and to meet the militery and economic demands, endeavors have
been made to have the servico inter-connected closely with that of the inter-provineial long-distance
telephone system with striking success. On the busy lines, carrier telephones are installed to increase
tolking channels in the most ecomomical way.

Before the war, Chekiang had only a few radio stations, and their service areas wore very limited,
Aftar the fall of Hangehow, many fixed stations have been established by the Telephone Administration,
together with many other shortwave moveable stations. The tofal number of radio stations throughout
the province is now over one hundred. Now one can communicate easily with Qwﬁpmwﬁm. Ohengtu’
Kweiyang, Kweilin, or other important places by wireless.

Air raids are frequent in most of the cities throughout the provinces, and lines are exposed to
the danger of destruction. So emergency engineering corps have been formed at important toll centers
to do the mecessary repair works, so that Eomm@mmw. military; civie, or commercial are carried on with
the slightest interruption.

Financial Situation

As to the financial condition of the Toelephone Administration, the main source of its commerciat
income, now mainly derived from the long-distance system (which wag originally established, not for
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the purpose of economic returng, but for the national defensive policy and for the general welfare of
the provinco) was reduced by the loss of Ilangchow. But tho Telophone Administration, by cutting
down rigidly on. its oxperses, and improving its sorvices, is still self-supporting. The average monthly
income of the Administeation now amounts lo over $35,000.

The postal sexvice plays o leading part in the fleld of communication in timoe of war as well as in
time of peace, espocially in the field of economic astivity, The war-time postal sorvice of Chekiang,
alongside tho regular business, hag endeavorod to carry out military postal service on a considerable
scole, so that the soldiers at tho front can send and receive letters, remit or draw money, and make
deposits of their savings, In the so-called “occupied territory.” postal services of the simplest kind are
taken up again after some months of interruption, in ordor to maintain the integrity of the postal
gystem, )

The above account describes the condition of communications in Chekiang throughout the year
1938 of owr long-term defensive war. Since hostilities have been proceeding on a large scale, and
Chekiang province hag been plunged headlong into the torrent of war, it would not be utterly groundless
to tnink of its communication gystem as being completely disraipted and its rural economy in a state
of bankruptcy. But the truth is otherwise. Difficult as things arve, it is managed skillfully and in good
order. @w@ experience learnt through the war is valuable for our foture improvement. It illustrates
well what is meant by temporing, and proves well the oll saying: “Sweet are the uses of adversity.”
(The China Weekly Roview, vol,87,No.13,1959)



SOME TECHNICAL QUESTIONS IN THY
MANUFACTURE OF INCANDESCENT LAMPS AND
VACUUM TUBES

Synopsis:- This paper gives a short description of tho processes of manufacturing the ineandescent
lamps and vacuum tubes and how the essential raw materials are preparved. An outline of the factory
‘designs are also given. Fox economical and technical reason, the writers suggest as a first measure to
have a centralized tungsten wire drawing plant installed in China,

INCANDESCENT LAMP

The series of processes of manufacturing incandescont lamp includes the blowing of bulbg, drawing
of tubes and rods for filament supports, mounting of leading-wires and support wires on glass stems:
preparation of tungsten filament, mounting of filamont, sealing into the bulb, exhausting, capping,
and testing. They will be described hriefly as follows:

THE PREPARATION OF TUNGSTEN WIRES

Tungsten wire is drawn from metallic tungsten which is in turn reduced from tungsten ore. The
ove uged is wolframite, which contains about 70% of metallic tungsten. This is fivst ground to a fine
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powder and then treated with hydrochlorie a-id, so that impure tungstic oxide is formed. This oxide
is next dissolved in ammonin s=olution to give ammonium tungstate 5(NH,),0. 12W 0. 51,0, which ia
syphoned off as a clear liquid and again treated with hydvochloric acid, so that a much purer tungstic
‘oxide is produced as crystals. These crystals are ground to powder and placed in metal boats, in which
thoy are exposed in an olectric furnace to a temperature of from 700 to 800°C. in an stmosphere of
hydrogen, so that the ove is reduced first to tungsten dioxide and then to metallic tungsten.

At this stage the tungsten is in the form of powder andis still very friable. To render it suitable
for drawing into wive it is thevefore divided into portions weighing about 150 grammes and is placed
in steel moulds, care boing taken that it is ovenly sproad so that there shall be no taper on the bax
which is subsequently formed. The monld containing the powdor is then placed in a press, where it is
subjectsd to a pressure of 1,200 kg. per square centimetre, tho result being a bax of metal which, though
it can bo handled, is still incapable of being drawn. The ductility mecessary for the latter purpose is
produced first by treating the bar in an electric furnace in an atmogphere of hydrogen. at & temperature
of about 1,200°C., and then by bringing it up slowly to a tomperature of about 3,000°C., in. another
furnace. In this second furnaco the eurrent is passod through the bor itself, which is suspended vertically, /
and to allow for the congiderable shrinkage inm its volume which occurs, a clip is fastened to its lower
ond éEvr dips into a merecury bath. These sintered bars, after a further heating to a temperature of
1,500°C, are then swaged between rotating hamimers. This operation is carried out in a number of
stages, botween ench of which ne-heating takes place, precautions being token to prevent oxidation. At



the conclusion of the swaging tho tungsten emergoes in the form of a rod about 1 mm. in diameter. Yt
is then drawn down to the reguired diametor in a sories of tungstun carbide substitute and diamond
dies. Sixty drawings are raquired to reluce the original 1 mm. rod to a filament 0.015 mm. in dizmelers
It may be remarked that a {ungeten bar 1/4 in. square and 10 in. long can be drawn down to Jorm
15 miles of filament of this diameter. At this stage, the diameter iz checked by accuratgly cutting
off a length of 200 mm. and weighing it in a forsion talance, as the wire is oo fine to allow its
diemension to be detormined by micrometer measurements.

The filament wire is then passed to the coiling machine. In this, a hardened steel wire, which forms
the mandrel, is drawn steadily off & dyum through a nozale, while the tungsten filament, which is car.
ried on the hobbin, is rotated round it. The speed at which these two operations take place must be
maintained constant ,uszau. very close limits, to prevent variation in the piteh of the coil. On leaving
the coiling machine, the filament with its mandrel, in lengths of -about 100 ft., ave passed through an
electric furnace, whers their temperaturo is raised to about 750°C, in an atmosphere of hydrogen, the
object being to anmoal the tungsten, so that the filament will nob easily be distorted whon the mandrel
is removed. They are next wound on to dvums and passed throngh a machine in which they arve cut
oft into correct lengths, IToroe thoy are treated with :%mﬁccm:oio acid to dissolve the steel mandrel.
Aftor the acid {reatment, the filaments are washod with steam in a porcelain contaiver, the steam being
generated in a small boiler, which is supplied with distilled water o exclude any possibility of dissolved
galte being entrained and deposited on the wire. Tn the case of lamps of very low ratings, 25 watt and
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less, the filaments are wound on molybdenum instead of steel mandrels in the same way ag that just
desoribed. These mandrels are then dissolved out in nitric acid, instead of hydrochloric acid, the other
processes being the same as in the case of the steel. The completed filaments are mext placed in
molybdenum boats, and are trented in an electric furnace in anm atmosphere of hydrogen, where they
are raised to a temperarure of 1,200°C., and are subsequently allowed to cool slowly in a water jacket.
After an optical examination to check the length and to bring to light any inacouracios in the pitch,
they are stored in a large test tube, until they are required for mounting,

THE ASSEMBLY OF BULBS

. The buibg are blown on a blowing machine. The interior of the bulb being first sprayed with
hydvoftuoric acid, washed, again sprayed with acid, washel a second time, and finnally dried. The
first trentment with acid renders tho glass surface extremely brittle, but the second rounds off the
shorpness of the angles and restores the bulbs to their original strength.

The rod and tube are made of lead glass. They are drawn-out from a drawing machine, and pasged
to flanging machines. In the mumﬁ position the bottom of the tube is heated to.a sufficient temperature
to allow it to be flanged out HF the second position by a votating mechanism, which is similar in
principle/ to a centrifugal governor. In the succeeding positions, the flanged tube is allowed to drop
down to a stop, which sets the length of the product. The tube is then slightly hented again at the point
w are the flanged piece is to bevcut off from the length of tube, this operation heing effected by two



rolating stesl knives. The flanges then glide down and axe picked up by the teeth of a wheel revolving
on a horizontal axis and passed through an anncaling furmace. Afier that, the rod and tube, together
with leading-in wire, are fed to the pinching machines. Tlerethe component parts are assembled into
their jroper relationships, and the lower part of the flage and the top of the supporting rod are then
eradually heated up by air-gns flames in the successive positions, so that they become plastic and enough
hot to adhere to the leadingin wires. A puff of air is blown through the exhaust tube, so that a way
is left through which the air cam subsequently be withdrawn. Passing on to a second machine, the
Tower end of the glass tube is heated in a pin-point flame and pressed into a small stud. While this
stud is still soft, short lengths of molybdenum wire are ingerted and cut off to the correct length and
are loppel at the ends to receive the filament, which is mow mounted by hand.

The next step is the zealing of -the filament and its supports into the bulb, and the lamp is ready
for the eshausting process. This is effectod on o capstan wmachine. The machine is fitted with 24
rubbored sockets, info which the exhaust stems of the lnmps are fitted by hand. These “sockets are
connected in turn through a cireular plate valve to a series of vacuum pumps and to a reservoir from
which the mixture of nitrogon and argon, which forms the gas filling, is supplied. The vacuum pumps
reduce the pressure to a few thousandth parts of a millimeter of mercury. During this process the lamp
is passed through an oven, in which its temperature is raised to a few degrees below melting points,
thus causing all the moisture and absorbed gas to be drivon off from the glags and its internal surface. .
Finally, the exhausted tube is sealod off and the lamp passes on to-the capping machine. In which
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the brass caps, alvendy filled with proper amount of cement, are fitted to the bulbs. After the end.
of the leading-in wires have leen threaded through the small holes in the caps, each lamp passes below
a series of gas flames, which gradually heat up the hakelite cement in the cap. The leadinmg-in wires
are them cut and soldered. The lamp then passes under a series of contacts, which apply a suitable
voltage so that it lights up at tho mormal prossure. This completes the lamp manufactuve.

VACUUM TUBE

The geries of processes of manufacturing vacuum tube are esgentially the same as that of incan-
descent lamp, and need not again be described in detail. Only a few important points are mentioned,

In the gﬁs?&zg of a thoriated cathode, a few por cent (1 to 2 per cent) of thorium oxide is
added to the tungsten powder before the sintering process. The mixture is then sﬁm&.m&ﬁm the same
drawing processes as described hefore.

In the manufacture of a coated cathode, the nickel slieves, wsed as base metal, are treated in hydrogen.
at 1800°T., for fifteen minutes before spraying. The solution used for the active layer are most suitably
bariom and strontium carbonates mixed into a suitable solution (lacquer). For best results, the solution,
should contain approximately 1% of sodium or potassium carbonate. The most suitable solvent is pure
amyl acefate. The mixbure must be ground in a clean ball mill until uniform. The cathodes to be coated
(usually 50 cathodes at o time) are held by a frame, and a small spray gun, using 50 ‘to 60 1bs of air
pressure, sprays the solution on to tho cathode. The sprayed cathodes should then he placed in a warm



oven, at a temperature of 80 to 100° C. for an hour, before using them in the production of tubes.
They should have gained about & milligrams of coating per square centimeter of surface sprayed, when
weighed after drying in the oven. _

Bombardment and aging are two of the most important processes in the memufacture of vacuum
tube. Bombardment removes the absorbed moisturs from the glass, and the liberated gases from the,
various parts of the tube. Water vapor, liberated after the tube has been put into service, attacking
the active coating of the filament, causes rapidly falling emission, and rapid tube deterioration. The
liberated gases, most seriously oxygen may causo the oxidation of plate and grid (of nickel especially),
The oxide is a good insulator. Its effect on the grid is of no consequence, since the grid acts electro-
statically, but an oxidized plate will mean considerable decrease in emission test, mutual conductance,
and plate current. The decrease in mutnal conductance and in plate current may be great emough to
cause rejection of the tibe. Fven if the characteristics are still within prescribed limits, the oxide on
the plate will liberate oxygen when the tube is in ocmupﬁos and falling emission will again occur.
Getter is placed in ths tube in cleaning up residual mpmem. Magnesium is the commonest gelter. It is
extremely active, in vaporizel form, and will oven comibine with hydrocarbons. It has little or mno
value as a keeper and will nct react with gasos cther than oxygen, after being deposited on the tube
wallee Barium, which is now quito commonly uscd, is rather expensive, and requires a much Ewr@
temperature to explode than does magnesium. Tt is much more active as n keeper, and will greatly
decrease losses dué to gassy tubes, whore it is economically feasible to use it. The compromise is an
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alloy of barium and magnesium. On, exploding this type, magnesium comes out first, and the barium
later, if the heat ig intense emough. Otherwise only magnesium is distilled out. The barium layer is
on. the inner surface of the magnesium, and has a very effective keeper action.

Aging the tube gm%wo effect of stabilizing the tube charactdristics. This is accomplished largely
by gas absorption in the plate. The usual procedure copsists in lighting the filament at a voltage that
is about 25 per cent above normal, and applying a plate potential. This is always a safe treatment
fr all tubes, and will often bring a tube that is below the recuired limits up into the preseribed
range. It algo brings the filsment up to full activity. In the tube with larger filament, grid and plate
may be connected together and treatment removes any adherent dirt or gas from the grid if the latter
brought red heat by means of a fairly heavy load.

(leanness is essential in mounting the tube elements. The tubes may be spoiled during the assembly
process by careless handing. The trouble is usually caused by groasy fingers. The simplest remedy is
to bave a dish of strontium carbonate within each of the operator who mounts cathodes or filaments,
Similarly, dirt and grease on the grid may cause gas to appear in the tube, and is best avoided by
care in mounting, together with a preliminary washing of the grids in ethyl acetate, ethylene chlopide
or pure carbon tetrachloride. Metal parts are usually fired in hydrogen at a temperature of 950° to
980°C., regardless of the nature of the metal, molybdenum part, especially plate, should be treatod at
1085°-to J145° C,, to insure complete cleaning. This is essential.



FACTORS TO BE CONSIDERED IN THE LAMP MANUFACTURE

The problems involve in the factory design, such ag the location, organization, management of the
plant, etic., are common to all kinds of industrial plants and need not be discussed hare. The detail
layout of the plant are cut of the scope of this paper. Tlowever, some points, which are particularly
of importance in this industry are discussed.

The manual Tabor required in lamp and tube industry is probably more thon any other kind of
industries. Vet still a lavge part of accurate works have to be done by machines. Although Iabor is
cheap in China, it might appoear, at the first consideration, that it i3 of advantages to substitute all
machinery by manual labor. This is, however, not ¢uite pnssible. Take for instance, the coiling of
filament for incandescent lamp requires greatest acouracy and uniformity. In a 40-watt 220-volt lamp,
for example, the distange between cach turn must be 0.0005 in. within 1 per cent. Again, the hardness
of the mandrel itself must be as far as possible uniform, and the pull of the wire should bs very
even, Since a cut 0.00001 in.deep in a mandrel 0,003 in. in diameter, will reduce the length of the
filament wound onto it by about 0.5 per cent in the offective length of ths filament, it introduces
an error of 2% in the effecioncy and 0.5 per cent in the consumption. Although the cheapness of labox
in Chine is the first advantage, yet the quality of the products should not be disregarded. Accurats
work shouid be done by fine antomatic machines.

To improve the officiency of' mass production, deparimental system is well pmo.?om in most of
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the industrial plants. Small units are manufactured in sepurate departments and brought together for
assembling, In a lamp and tube plomb, the assembling, sealing exhausting, basing, testing, packing
are all preformed in separte department. This systom has the one big dvawback that if there aye any
errors in carrying out specifications, it may require several days before a mistake in the mounting
‘department is discovered by the testing department. In the meantime, many thousands of tubes are
in the process of manufaclure, and may have to ho scrapped becauso the failure to pass the test
gpecifications. A further disadvantage of this system is that all metal poarts for a vacuam tube must
be thoroughly cleaned and degassified. It is highly important that after this process the metal parts
be immediately sealed in and exhausted, so that they will not pick up dust and moisture which would
seriously affect the operating characteristics and life of the tube. With the dopartmental system, it is
almost impossible to accomplish the prompt sealing in and exhausting of cleaned and degassified parts.

Another system, known as “unit system” are now universely adopted by the manufactures. The glass
blowing, (bulb and tube making), filamoent drawing, and base and cap manufacturing are produced
from separate departments, and the operations of the mounting, sealing, exhausting, basing, seasoning
testing, and packing ame grouped as one unit. The separate parts come fo the mounting table, and leave
the “unit” as a finished tube. The advantage of this system ave manyv. The operators on the unit are
paid the sams rate, they are paid for the mumber of good tubes packed, and penalized for the shrink-
age. Operftors are vitally interested im the production and also in the quality of the tubes. They
will not allow one operator to hold up production or cause um-necessary shrinkage which will decrease



_his pay. Competition hetween units is very keen. This system actunlly reduces different inspections
that would otherwise be necessary in department monufacturing. It also reduces the checking work of
the parts coming into and leaving the department. A recent stastitics shows that the “unit system”
cuts down the floor space about 50 per cont and take less supervision, The disadvantage aseribed to
this gystem is that if one machine breaks down, the other machines of the unit are held up until this
machine is put back into operating condition.

The training of workmen is probably the most difficult problem ,Em will take considerable time,
One can hardly neglect the fact that the standard of scientific common sense in China i very low.
They must be carefully trained before they can be put into,work. -

Lamp manufacture can he started on large scale, since the demands, in both new installing and
replacement, will be enormous. In China there is alvendy a number of lamp manufacturves. Tt may be
wise to start tube factory from a small seale by a lnmp manufacturer and it is advisablo for cooperate
with some radio set mamufacturers.

AN URGENT AND WORKABLE THING

The Chinese lamp manafacturers are handicapped by depending on the imported tungsten wires for
making lamp filaments. 'They are obliged to import wires of vavious sizes for bulbs of various lumin.
osity. This is rather uneconomical and technically inconvenient, The author suggest that the Ministry
of Industry should loge mo time to,put up a tungsten wire drawing plant. They can import tungsten
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wire of bigger diamoter,say, only one standard size,and redraw it to the various smaller sizes for lamps
of various EB_..;%%%@. Befove the wirves are drawn, they can be made 1o undergo a metallurgical
retreatment so as to koep them up to mechanical strength standard. The Chinese lamp manufacturers
cen, then order wires of desivd sizes from the government drawing plant, aud thus avoid holding a
farge stock of ﬁﬁqgmﬁ wires, (Journal o,m Toleetrical Engineoring, China, Vol. VI, Zo. 9 1985)
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