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1. A DEGADE OF LEAP-FORWARD DEVELOPMENT IN RADIO
1NDUSTRY TECHNIQUES

. i‘..o Pei-~lin

Tien~hsin Kto«hbugh  ...'; g
[Telecommunications Sciencely. -
No 9, 27 September 1959, Peiping
Pages 2-4 . o
Chinese, per

. dn the 10 years since the establishment of our country, under the
britliant leadership of the party and the government and with the great
effort of the workers and the assistance of the Soviet Union and other
docialist nations, we have already established a complete radio in-
dustry of definite dimensions = including the radio, telecompunica-
tions, and electronics industries, It includes modern productive entere
prises and scientific tesearch laboratories which are capable of de~
signing the technical schools and design structure hecessary for modern
industrial plants. At the end of 1958, product variety had 4{ncreased
7} f£oid and productivity had also increased greatly. The greal new.
labor force atbained the mastery of modern techniques and many enter-
prises have been equipped with many different types of modern equip-
ment. We can now succassfully design and manufacture many more modern
products, In the fields of electron tubes and electronic parts, we
are basically sslf-sufficient. In. the field of scientific and technical -
research, we have become more creative and have attained great results
in meny ceses, The road our induetry has traveled in the last 10 years
truly is an interssting ons. .- e : 3 .

A. The Restoration and Deveiopment of the Radio TIndustry

Prior to the liberation, the radio industry was extremely weak.
Most prominent in this field were four radio plants and one wire com-
munications plant, all of which were managed by personnel from im~
perialist countries. Even these were of small size, were poorly
equipned, had low production technical levels, and could only copy
eiectron tubes end important elemsnts imported from forelgn nations.
There was only one piece of equipment capable of manufacturing elec~ .
tron tubes available in the whole country, and it had been imported.
These enterprises were solely the tools of the imperialist and the
capitalist class for economic exploitation. Besides these enterprises, '
there were also a few privately managed radio plants of about family= '
size, They were under pressure from the imperialists and capitalist
class. It was difficult for them to expand. Furthermore, they lacked
equipment and had low technical levels, On the other hand, in the
liberated areas the military, under the guidance of the party, established
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* "séquentdy product’ quality was low.::However, :since the liberauion,
- technical levels-have risen :and product variety and. quarmtity: has in- &

~

feiipported fhe restoration and development of the rad

ﬂabie to: assemble and repair. e

Tear Flan

communications equipment and materials plants under difficult conditions
for the repdir and: limited manufacture: of: electronics equipment,. At -
that time'conditions were difficult everywhere, and . everything Was used
in “support of the activities on the fromt lines.. Excluding a few .
cadres which:could be of future use:in the radio-industry, Iittle manu-
facturing capabi]ity was available. ,

Tt ,g%§ L Fes e ,.x
Dur...ng the restoration period of. our netional of

BONY ;. e ectively

¢ dustry. . The .
mags movements .of the-people!s révolution and the ingh’ fial’ revolution
greatly &droused ‘the enthusiasm of the workers .and provéd to be prof:l.table
in the- development of ‘thé irddsbr Many, enterprises ine’balled new .
eqidpiiént’ and+strengthened ‘their: wor}c sferces, In support-of the: "resist
America" struggle; we deésignéd comminications equipment eccording to the
production conditions then available, It was the first time "in oup. h:l.s-
tory that punch techniques and pressure casting, as well as automatic™
receivers, wete put into production, Equipment for the. production of
electron tubes: began to appesr; whith:.in turn.began.te. solve the probs

nnnnn

~*lems in theé supply:of these parts., Naturally, compared to.the deveIop-

ment of- other -0f dur industries dmring.the same period, design and | _
technieal levels:were: low -and quality-of materials used was low,. con-' :

creasetl, “This has certainly. smashed the old concept- of only being ‘

B, C’apithl Coustruction and Technicel Reform Duringj;he First Five- f:';- |

- During the First Five-Year Plan per:lod, the radio industry wae ‘
engaged in ‘large -séale construction, egtablishment of.a ‘technical '

! basisy strengthening +technical: leadership, -and. over—ell teohnicel ‘
reform. ’

LIRS e

Electron tubee and element.s ave- the t.echnioal basis of 'bhe radio
iridustry and necessarily mmst be at the. front of ‘any industrial éon=

‘gtruction,’ ‘Therefore, ‘during the period of: the. Fifst, Five-Year; Plan,

construction of production capabilities for electron tubes . and elemeﬁts
was of first priority. The Peiping Electron Tube Plant, the North -
China-Radio Equipment: &nd:Materials-Plant,-and the: Southwest Radio
Equipmént: and Materials Plent. were. constructed. with the, essiatance of,
the Soviet Union,:East Germany, and other socialist countries,.’The

Hanufacture: off. electron: tubes and elements is quite complex. .Nat. only

do thty require large amounts of precision. machine processing, but also
many different special.techniques. such as. highnvacuum tech.niques, pree
cn.sion heat~treatment of glass, hermetically sealing of glass to metal,

&ode-ray equipment » electron tube measurement, manufacture of radio
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"' forcemhs etc. These technlques tm ycars for many othar nations
‘o master; howdver, with the assistanée of the Soviet Union and other
brother nstions, we havé 1 ' tﬁe con’of'ol ‘cf ‘thede complex

.«vﬁbéhniduesland also Have mis detn equipnmer
'During tHe tberiod cf ecbnomi 33 &Oﬂa ‘We were n“ﬂ-ted to
itechnically simple communications equipments Howsver, dlring the peiriod .

© of ‘the First Five-Year Plan, we constructed: a few enterprises ‘which had
‘been lacking and attained control of many new techniques, so that the .

:variety of products increased considerably “Included in this new' '~ :
-""eqtﬁ.pment was:navigation equipment, automatic telephone switchboards y

= pay Gounting instruments s high-freqmncy heating equipment, marine and
f-wconnnunicati.ons eqnipment, broadcasting equipment, motion picture “gound
- f‘quipment, etc. L . :

The construction of modern radio plants has created a new 1ook,
technically speaking , in our radio industry, - Of similarly importance’
.18 the expansion of 0ld plants, the increase of moderh equipment and the
eSpecially greatly 4increased capability to produce modern tools. Of
even more importance is the increased study of Soviet advanced exw -
periences arid.the trial production of modern technical products, Produc-
tion- capabilities ‘and_technical. levels have also been raised through the
mastery of new techniques. ‘We, have greatly reduced the use of nickel -
through the adoption of the use, of porcelain and other techniques, The
standardization of radio parta has not only raised their quality,’ but
8180 ‘increaséd their interchangcgbility. We have ‘set. up inspection ' -
offices to control quality, Trigl production and production prepara- -
tion have further improved quality during regular production, ' With the
assistance of brother plants within. China we have become self-sui‘ficient
in many necessary raw materials,  The development ‘of new matérials has -
also enabled us to astablish initial conditions for micro-wave vtechniques.

' In 1956 during the drafting of a 12-year plan for the development
of ‘science and technology, the importance of radio and electronic ..
techniques was “brought to light. ' 'The long-range development of radio
nnd electronics was planned to greetly implement the development of the

During the period of the First Five-Year Plan, the radio indus’bry’
attained a great technical removation. We destroyed the concept of °
only being dble to assemble and repair radie equipment held during the
regtoration pericd, so that now we have an industry capable of manufac-
‘ture and scientific research,’ ‘Privately managed radio plants have
become socialized according to ‘bhe na'bional plan. SEES ,




C. Scientific and Technical Achievements A‘!s‘c.aikned Thx*ough the Mass
WOVments of the Creat ]:ee.p Forwafa by thé tadio Indus‘orz

© After thé sédoﬂd deisstion ot he Ei.gh"h All-dhina Communist Party
Congréss held durisig 1958; the wnbkerh of tid radie ifidustry adming
toward the lofty goals set by thé bty r.,-xieé.ohed greater heights in

the great leap forward of production, ‘During July o this same year R
the Radio Industry Department opened a scientific research ahd product
design conference, which issued many ways in which produef variety could
be éxpanded. It further devel oped the 1ofty aims for scientifid re-
search and technolog’y,' ‘Mdss movéments were 'also greatly brought into -
plhy.“ "Thought ‘liberation," énthusiasm; realistic leadership, destruc-

‘tion “of- superstition, ‘etcs - by workers and leadership cadre alike
‘ereated wmany ‘tecordd. - By the -end of 1958, there had been 178 products >
183 typés of ‘electron tubes; and 177 elements trial menufactured. The
totel of new trial products was ‘3,08 times the total for the entire
First Five-Year Plan' period. -0f this number, -21 percent weré domess
tically designéd., There also wore 266 new techniques put into opera-
tion -and numerous mass-inspired rational propcsals which were. adopted.
Before 1959 was half over we‘'had domestically designed our first televia
sion station comparatively complex, modorn radio equipment, "ten-tak~
tuan-po! tliteraliy-«mngle—path short wave] radio station, special
grade broadcasting receivers, and carrier-wave communications equip- :
ment. We had also successfully manufactured high-speed, elsctronic
‘computérs (in conjunction with Acadeiia Sindca); modern, ‘portable
radio stations; aviation ‘navigation equipment, complex radio location -
equipment, telévision’ receivers, various types of radio and electronics
measuring instruments, ‘ete. - In the fields of electron ‘tubes, ‘elements
and materidls, we hdd created capacitors capable of resisting 120
degrees C., metal-covered resistors, various other types of resistors,
etc: In the field of techniques we expanded the uses: of such materials
as plastics,’ aluminum, cold-formed molds, etc. : .

In our great lzap forward our engineers and technical workers as
well as ordinsry workers attained new. levels in science and technology.
Throtugh ‘their efforts the ranks of -the techriologists within this .
¥ indus’ bry were strengthéned. - Such accomplishments will be of grea'b
future use to tiue radio industry in 1ts development. o

The great leap forward further produced the follom.ng ac‘ﬁ evements.
value of production was 2.5 times that of 1957, labor productivity was
up 37 percent, scientific and technical levels were higher, and the
working force was increased over 100 psrcent.




" Although igreat guccesses. were attained during:the ‘great leap .
forward of 1958, emphasis by some persons ofi "more aid qguickert instead
of on "better and.cheaper™ was;broughtito:iight, - This shortcoming is.
only témporary and has: already:been greatly overdome;' The workers of -
the radio industry -are ever opposing rightist conservatism, .. {-

D, Our Glortous Pubures  -hiws o et oL o

" In the last 10iyeass the accomplishments. of the radio industry ..
in.the ‘scientific :and technical fields have been tremendous.  Qur. v
_progress has been -equal-to that accomplished by other countries in 20 -
to 30 years, Despite our. successes we. still must continue our dsyelop-
ment, as there still remain wesk points and blank spots in our technols
‘ogy. Other points which must be -emphasized-are self-sufficiency in- -
radio equipment . and elements; mechanigation .of ‘electron tube manuface
turing equipment;.reduction of size, Welght' and power consumption of . -

- Y

communication equipment;.mechanization of commmications equipment; -
development .of rapid :automatic ‘gwitchboards; :deévelopment -of: techniques.

_.An high-speed calculating, automatic ‘control, -remote-control, remote: -
measurement, and remote supply;. mere rational use of domestic raw . - -
materials; conservation of -materialsy uae-of isubstitute materialss @ -
control of new techniques; ‘and -lowering: of costs. of. productions-ete.”

. A i',

" 'he stidy ‘of the advanced experiences of ‘the USSR and other - - -

socialist nations during the First Five-Year Plan by :the radio Andustry

.enabled us to not walk, meny-twisted paths, but: to rapldly raise our -
technical levels,. Such study in the: fuldre is a principle which wé-
cannot deviate from.  We should also: ubilize.the technical ‘accomplish~
ments of the capitalist nations,:as well.: -Since we have ‘our -owa
peculiar technical, economic and raw-material supply ‘conditions, we ' -

must strive toward domestic' design .and.domestic manufacture, @8 -
determined by these conditions. ' '

- The need for elsctron tubes, -elements - and ‘materials - ‘the basis'
of the radio industry =- will:require. great efforts in- these fields if-
we are to continue our forward progress.-:Our task is great and glorious.
Continued great efforts will enable our radio-industry. to enter-the - '
ranks of the worldis most advanced, ‘

e < - : L
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“«Ibtaluoutting mhohine *boo]s (hereir simplifibd ‘Eo mach..ne tools)
," are machines o manufacture machines. In a modérn machine indubtry; .
“metal cltting processing otcupies a very great perceatage of,.the total
work expended, In a plant engaged in "batch" production, LO-60 percent
of ‘the work is metal-cutting processing, while in a plant engaged in
mass’ pi*odﬁuotion s 15-35 percent of the work is metal-cutting processing.
In the generzl machinery plant, of ‘the major technical equipment, an
gverage of 60-80 percent of ths total number of machines. are machine
tools. . szmg to the present scient.d.‘ic and technical progress, the

._.produots ‘of the machlnery industry are increa.smg daily. As the produots

. of the var‘ous sectars of the machinary indusury are varied, the machine

~ “tool indust Lry must supply various types, sizes and character...stically

,,dissim:.lar piobes of ‘technical’ equipment. For example, the gears- used
in manufacturing steam turbines are 2,000-3,150 millimeters in size.
#nd must be held within tolerances of 0,042 miliimeters,  Such a ‘
produst requiros a highly precise gear hobb: ‘nig machine,’ To. manufacture
the base for a:50,000~kilowatt hydraulic turbine, which is 12-meters
orar~-all and whieh weiphs aoout 300 tcns, requires the use. of ‘a huge
vertical- lathe; - 'There ave other products which require the use of
either h:z.gh efficient’ or highly precise machine tools, At the same
time, in order to raise labor’ productlvitv, lower costs; and improve
working .condi bions, an unceaging revision of work techniques must be
darried on, “Examples of thls are high-speed cutting, multi-cutter:
prooessing, auntomatic” loadmg of parts, sutomatic measuring,’ remote
coritrol, eutomati¢ produétion lined, ete. -Therefore, the ma.ohinery
indusury wants the " machine tool industry to raise its technical lnvel
and °~'pand the variety of its products in pace with the development of
thesé new teohmque- 8o that: 'th needs of the machinery industry will
be satiafied. S S A
Prior to the liberation, old China did not have an- 1ndependent
maohine tool lndt.stry A% ‘that time only a few plants capable:of.
reuairing ‘machine tools. undertook ’c.ne manufacture of a few machine
toole.: Moweover these machine to061s wero backward, ” “gimple and.of : low ‘
oual.ry. For example, prior to the 1tberation in Shanghal, the best
gesv~driven lathe which could be manufactured hed a speed of only. 600
ravolutions per minute, was 1nconvenient to operate, was inefficient,




and couId=not make 1arge cuts at a time. At the same time the parts _
which made up the lathe were crude, the gears were not precise, the
castings were not hard enough, parts that required quenching were, not.
quenched, ete: The psits produced oh such a lathe had a short serVice
life and could not be depended upon for accuracy, : o L :

Varied Products, Brilliant Successes

In the 10-year period since the liberation; our nation’s machine
to0l. industry has already progressed toward a completely. independent -
syftem, *: In 1958, output. reached 50,.000 units of more than LOO. diffﬁrent
-variet:.esg W:Lmin this: number were universal, heavy-duty, precise, .and
. highly efficient. products ‘to .overcome the needs of the giant geale - of
" our ‘national: :construction. 'Moreover, indenendent design of machine .
tools was underteken and the pechnical 1leval of the. structure of our
"machine tools has already been ramed to modr\m sbandards. L RE

Dming tne pa':.od of the T3 mt#Fn venYear Plan, a. total of over :
200 types of product.s were p*oducea‘,-“pr Tive times the amomt during

" “the restoration.period. A degree of -#bout 80 percent gelf-sufficiency

was attained in mechine tools as. regard:: 4o number, ‘During that. period R
excluding the batch production of mediumeand small-scale:universal :
machine tools, suvh machines as mult:n—-cuuoer and. semi~-automatic. la.thes R
single.-sp ndle automatic lathes, multi-epindle auntomatic lathes, metal

-boring. machines, plano—-milhng machines, ¢combination’ machine. tools, -
" and a’¢ertain number of special ‘machine tools conld be. produced, - The
establishment. of a complete sys‘oem of mach‘me tool manu:t‘acture ‘has been
progfess:wely r-arrled eut to supply a ma.t;er.;al basis for newly estabm.
lishéd enterprises on’ teohn,.cally réformed -01d. enterprises within the
machinery indusiry. and also sg that the: ‘maghine tool industry, itself,
mgn'b compla’oely change 11,5 backwaxdfcharacteristics. e

: In 1958 the i‘irs’c vpar of ’ohe Second Five»Year Plan, 'the. machine
tool. mdustry made’ a ,“”.’Lﬂng leap forward™ -on-the basis of the high
tide of thé.gr eat’ leap forward movement. ‘In. just one year the’ var.uety
of new products dwoloped was, pqwal to about 60. per*ent of the to tal
amomt for the en*ire Firs:b Five ear P'Lan per:.od.

At present, in the field of heavy~duty machine t.ools s “we can
already process. Jparts on 3.l meter vertical dathes.. ,The weight of the
parts can reach evén to. 20 tons.. “Parts .can be planed to a.thickness .
of 3 meters, . Milling machines have beds capable -of. handling parts lh
meters. long. - Parts with diameters. ‘of 1,250 millimeters can be handled
gn horlzoz}r.al lathes and the. weight f these same parts can reach 30

Ons. T B 4 . . . N BT




: In thé’ field of. precision machine tools,: already 1ast year & jig-
boring méchine with a table of L50 x 280 millimeters and with cutters .
of a maximum'of 60 millimeters was trial produved ‘The movement of -
the Work teble is cortwdlled by an inauci..‘.onmtype eléctric motor, with
it the exact position of thé tdhle ¢an e predeterm&ned. ‘The machine -
tool is calibrated in 0,001 fnﬂ.lhnieﬁe:‘ increments,: At present another
Jjig=boring mathine with & table“of 1,250 % 630'#iliimeters hds been
suctessfully tridl mar\ufactured. ‘We also have 'd: géar grinding machine
capablé of handiing ge&rs up to 250 millimeters; ‘It can: grind slotting
cutters; ‘shevidg Cutters, and standard gears. Parts ground on the .
#AShihs can bs held to tolerances of 0,003 millimeters, A thread-
griﬁding maching capable of: hahdling parts up to 200 Tiliimeters has
~ aloo been successfully trial manufactured, It can grihd both. internal
and external threads to a tolerance of 0,003 millimeters.. -

; Grinding machines, the machines so necessary for a nation!s’ modern
'*‘machinery i'xdustry, were’ developed in‘the last 10 years. Their ability
to process” parts and their degreé of preciseness has been greatly
developed. - Now, ‘when ‘one walks into an automobile, tractor, airplane,
machinery, or’ ‘beering-manufacturing plant, many machines will be issuing
forth-steel chips but only the grinding machines will be spitting -

forth 2 shower of sparks, When the processing of the parts are cotm
pleted their appearance is comperable to that of a mirror. In measuring
the parts for dimensional accuracy, optlcal instruments must be used.
‘As sclence:and Yechnology: increade dslly and the speed of machinery:
1nc:ee.ses, the use of gz'inding mach:hles in our- national economy becomes
»‘more and more apparent. SR _ S 5

In the fie.Ld of ‘mgh efiiciency ma.cnine tools ) We. a]ready have a.
: ’series of -ginglerspindie. and: mu_,ti-spmdle automatic lathes as. well

as multi—cu:bter ‘semi~automatic lathes. - For example, in processing
bar stock of diambters. up to. 7 millimeters, we have single-spindle =
~‘automatic. lathes with 2 main shéft. speed of 6,300 revolutions per min-.
- ube,” which: can’ provess the patt to a tolerance of 0,005 millimeters..
and.a surface finish" of VW8, We also have six~spindle lathes capable
of handling parts up to. 50 miliineters and four~spindle automatdc::
lathes: capable of he.nd.ling parts-up to 65 millimeters, There also, is ,
& wniverssl seml-autcmatic lathe cc.pable of handling parts up to h90 '
millimeters, - This machine has hydraul:.ce.lly controlled cutters, It
i: highly efﬁ.cienb c.nd has 8 mam electrlc motor of 28~ld.lowatt capac-
In 'bhe fields -of comb.:.nation macmne tools and special machine
‘tools.we can producé several large—scale, complex products. :For example s
'tne two-aurface, horizon al~type s combinrxtion boring machine used on’i

Ve oy
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the main-shaft 'box for a C616-type ordinafy lathe has a total of 2L
spindles.and uwtilizes LO cutters at the same time; -Compared to an = -
ordinavry boring machine; it has an ‘efficiency "7+8. times higher. . .. ..
_There.also are, roll grindérs and:roll %sthes capable of handling rolls
with diameters: ﬁpitb-;’l;,xhillimgtbrai"and ~lengths up to 10 meters,. .-

"7 in the . field of eléctro-processiiy mathine tools, we have such.
_products as; electro«-spark forming ‘macliines, electro-spark boring ma- -
“chines, and universal electro-spark’ processing miachine tools, .\For - -
* example .2 Semi-autdmatic 'électromepark boring machine, which can bore.
holes of 0,15-0.35 millimeter diameter, is used in the mass production
of;diesel, oil injeciors for dissel: efigines, We now have an -electro~ .
‘gulsating : forming~horing mackine for use in processing. the dies. in :;

varjous forging operalions. ;. "

. Tn the field-of -electromforning michine tools; duping 1958.we .

siiecessfully utilized electrorn tube amplifiers’and slfernating: magnetic

“anplifiers. to .control sutomatic ‘formirg 1111ing machines and. vertical:
lathes .equipped- with .électron-tube vontrols, - These vertlcal lathes - -

_ 0uld not: only -be used as-ovdinavy wertical’ ethes, but -could also: . -

1.2

“procesa’the conplex .shaped ring-type parts. used ‘on gircraft, auto= - . -
‘mobiles, and rellimg bock, 1ot o NT ol T L bl O e

1

B f,‘:..l}‘lj_rbl;suppéffeééﬁéuiﬁﬁ&ial.%.'ddnsérﬂgﬁi ;a8

medium-and small-gcale enterprises, we also develaped various types :*
of gimple.and - ponvenient-to-operate mdehine tools. During the. great .-
lesp forward of 1958, great amounts of machine tools were in demand and
sinse the machine tocl industry could not supply.all of- them,; the nation
wide "native" machine: tool movefient waz. started, . This movement brought

forth innimersble simple, native fiackine {ools,. For example the Shanghal
Chengmttou=feng Automobile Répair ‘and Parts. Plant -solved: its. lack of -
foreign® machine tools by contverting an’ old yertical lathe into-a : "
-gear~shapping -machine.: The workers of $he Shanghal Heng-hsin Machinery
Plant.inyented- a naive: sorew 1athe which can process-the gorews -ngces=
sary for use on maghine tools.” "It 'is Highly efficient and basically '.
solved the key probleém in:that plant’s prﬁd@cti’qﬁ’,-_ Tt e, T

Futire Hopes .. -

- .- lnder the directive which makes’ steel our primary ‘objective and . -
a1so to satisfy the needs of the steel rolling, coke refining, ccal "
washing, and transportation equipment manufacturing induatries,  there
needs 10 be a-great development of heavy-duty machine tools in the ... .-
o future, -Together with the great leap £ o¥irard ‘of our nation's industry .
“has come’ an inereased meed for. more produc’s,  Since our nation requires
a greéat mény bearings and electric motors each year, automation must be

- 9 m




developed aldng withimiore highly-efficiént machine tools, We need to
not only develop héavy<dity machire’ tocls, but also the more simple,
easy-to~operate, and easy~to-repair machine to0ls necessary for mediume
and small-scale emierprisés and agriculturs. Although our precislon
mdehiné tbol manufaciuring industry has developed rapidly, we must
still carry out research into the manufacture of précision machine -
tools. ' L T
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IIT. CONGRATULATORY WISHES ON THE OPENING
.. _OF THE SHANGHAT INDUSTRIAL EXHIBIT

Chi-hsieh Chinetsaé - . ¢ ..« - . Ho Kuo-sen
YMachine BUbdang ]« ., | toc. 0 ol o
No 9, 25 September 1959, Shanghai
Pages ' '
Chinese, per

Our nation i takihg 4 flying leap forward. In stdp with the
progréss of our naticnal socialist construction, the industry of
Shanghai is also in a flying leap forward. Likewise, the Shanghai
machinery manufacturing industry is also in & flying leap forward,
The Shanghal Industrial Exhibit is being opened to commemorate the
great successes which we have attained,

: The walls of the exhibition hall are covered with banners pro-
cloiming such things as: "The total value of production by the Shanghai
machine industry in 1958 was 57.5 times that of 1949 and the amount
for 1958 showed a 13l percent increase over 1957. The labor produc-
tivity rate for 1958 was 8,56 times that of 1949 and the rate for 1958
was 71 [sic] times that of 1957. Over 12,800 different products can
already be produced. The machine indusiry of Shanghai has already
succescfully completed a 25,000-kilowatt stesm turbine, a 2,300~
millimeter medium-plate rolling mill, a precision screw grinder, com=-
plete sets of thermal instruments, etc, The 240,000 workers of Shanghal
are continuing their great leap forward,"

The hall is filled with many great, large, precision, and im-
poriant machine industry products., There are 10 actual products and
one model of power-producing machinery, 26 large~scale and numerous
small~scale machine +oois and tools products, 16 pieces of petroleum
and mining machinery, L actual products and one model of general-use
machinery, and L plieces of textile machinery making an over~all total
of 67 varieties of equipment. :

The first products seen are the powsr-producing equipment. On
view are a 25,000-kilowatt steam turbine and generating unit, a 50,000~
kilowatt steam turbine main shaft, and on both sides are models of the
very latest in 120-tcn and 280-ton steem boilers. Name plates on the v
machinery identify them with the Shanghsi Steam Turbine Plant, the
Shunghai. Boiler Plant, and the Shanghai Electrical Equipment Plant.
Netvrally, this is just slightly representative of the over-all de-
velcpmsnt of the production level of electriec power generating equip-
ment macde under the direction of the Party.
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S e madin prOduSt ¢ exhibit i’ the western side.of the hall is a

930<horsepower exi:aust-gas supsricharged- diesel engine, vhich is a
product of the great leap forward of New: Chinals power-producing ma-
chinery plants. ” It-ig the first buch wxtiaust-gas supercharged diesel
engine ‘produced by the: conbinad ELE¢LE: '0f the workers and technicians
of thése -plants. -The- power ‘of: the ‘eniine: is boosted from. 630-horse=.
" 'power to 900-Horsepower exemplifying“tke progress which New China's’
. " power~producing machinery planis are making toward the attalnment of
the worlds sbendardsy :“There :alse 8 a 170-horsepower diesel englne’
‘produted by the Bhafighai Machinery- and Equipment Plant for.use in am
B.6-t0n héavy-dity. truck,' -Alsd, there are Model 4270, ‘200~horsepower
diesel eilginga representative of: the siedium~spesd diesel ‘engines belng
‘uszd-to power elettiical gefieratiilg! equipmenty oo T
- In the series-production products are the 135-series and the 110~
" geriés diesel’ éngities; “ Woz' gkemple; - the Shanghal Diesel Engine' Plant
produces the Tung-feng brand, 1lo-series i Models No 6135, 4135;7and
12135, - k11 6f these alié pirodubts copics, domestically, from the 130-
series dlesél enginé. ~Their structure 4s Very advanced, they have -
good characteristics, thelr fusl corsunption is ilow, thelr power=: .
weight ratio is Jlow,-and ises dre very Broad, -Buch accomplishments .
~ghow clsarly the “incédsing rise in-“ghe -technical Jevels of the Shanghal
Diesel Engine PYaf, =« |t it TET LT

L N AT S K . e
PERABE TN SN B

*i- - : Beaided ‘those -diesél éngihe preducts mentioned dbove there:still
1$"a 105 ~horgepswer gadoline - engine,; whishidperates at ¥,000-revolutions
per tinute, and will be used dn s J.5<ton ‘tradks -Ibs.special:podnts
incivde “over<hésd valves; high horsepcwer,: and good. breathing charac~
teristics., The special plants now producing this engine formerly

were’ sinply ‘small plants which produced spare partsy " 'Sined: economic

recrganization dand ‘bechnical ‘revolution, they can alfeady produce high~
- ‘¢las’ Liportent powsh-producing mishinery, T T

Tl Spéaking of perts, ‘the 1350-milliméter large~scale aluninum pistons
_ arid‘svén up o 6lidimillimeter ‘pistons produced by New China's power-s
*:  producing’ maclihery plenss are. of note. This is the first time such
- lo¥ge-acale -aluminim pisbtons have been ‘cast in'China,. Théy-have solved
- %he -important provlem of parts foi larga-scale-diesel ‘engines, ~Other
J+‘automébilé parts-such as injectors,’ etc. ;disclése the success.iattained,
~ which surpass even’ several international ‘standerds’ 4180, dnsofar.as
““ghe principle of "the whole nation is’a-chess board™ is -concernsd, it
:¢learly Bhows that Shanghal is gloriously:supporting the entire ‘nation
» 5 +Thé Ampontant . products Yocated in :the ‘eastern half.of the hall:
wre rietdl-cutting machine toolsi .The firsy:.are'a series:of. precision,
high-grade, importent grinding machines ;produced by.'the Shanghai:Machine
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Tool Plant, They include the Y7125 high-precision gear cutteér. grinder,
which can grind to a Surface finish of VVV9,  Another is the MBLIO .
roll grinder. This, mbchine 48 an important part.of a rdiling mill, .
It is used ﬁo‘grinajthe,butéi&é!&iaﬁetefﬁbf«ﬁhé«r 118 of & rdi&ihg .

mill. Its total welpght 1 Li2,000-kilograti-and although it is large
©“{t 18 also precise, Anothet gidddbr is-tHEM3317 plsten ring grinder.
‘Tts precision is completely automatic and::

‘ ile % invaluablé in the develop~-
ment of the power produding machinery iridustry, —The M8861 bearing-race
grinder can'be used to grind the bearing surfaces of both roller and
needle bearirgs. It is very necessary in the support of the develop~
_ment of the Bearing intustry, Its hydraulic power gives it even more
“latent eapacity. The M7120 surface grinder and the aforementioned.
Y7135 grindep are products which have been sent from China to exhibi-
tions ih Bast Germany. ~ - - : S ‘

© v Other madhinejtools”also show clearly the success of the Shanghai
'indust:Y} _Exahpleés are the L.S-meter vertical lathe produced by the
~Shanghal Hédvy Machine Tool Plant, which at present is the largest. .-
“weértical lathe in all of China, 'It can process a part weighing 20

tonk and is completely electrically controlled. The €630 lathe and

large~scale roll lathe produced by the Ming-chiing Machine Tool Plant,
the 66li2-model plano-milling machine produced by the Heng-hsin Machine
Tool Plant, 262G-model universal bering machine produced by the =
Shanghai Machine Tool Plant No 3, the 257-model horizontal drilling
machine produced by the Plei-sheng Machine Tool Plant, the Y308 gear

.. hobbing machine for precision instruments: produced by the Instrument

© Machine Tool Plant, and the attomatic, precision milling machine pro-
_duced by the Shanghai Clock and Watch Machine Tool Plant, ebe.

. Special attention has also been placed on the manufacture. of

 special types of measuring and cutting tools. The new series of tools
“ being prodaced by the Shanghai Tool Plant clearly discloses the preci-
sion and progress made in this field, Utilizing hot=-rolling techniques

" in the menufacture of drill bits and awls can not only conserve steel

materials but also raise cutting efficiency and increase the service
life of the cutting tools. The foilowing list of new types of hardened-
allcy cutting tools clearly shows the progress being made in the fleld
" of cubting to0ols as regards their technology and domestic design. The
- list includes 5~ to 12-millimeter, straight-shank, polished drill bits;
" 10~ to 30millimeter, tapéred-shank, polished drill bits; 10~ to 2k~
" millimeter, tapered-shank, "enlarging" drill bits; 30- to 80~-millimeter
‘tap drill bitss 10~ to 38-millimeter, tapered-shank, reaming cutters;
‘gets of 30~ to 100-millimeter reaming cuiters; 600-millimeter, "un-
poiished," surface milling cutters; 10 x 1 three-surface milling
cubters; 68-millimeter metal-siitting saw! 19 x 3, half-round, key-
slot cutter; 8-millimeter, tapered, key-slot cutter; 110 x 50-milli-
meter, surface milling cutters, ete. == = e
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 -This'safie plant-dlgo hag mome hew, advanced products in the field

of geap~cutting tools &nd sérewscutting fools, Typical of the products
are the 1K=, 1Kk=, and 3Kh# Series, ‘eutomatically opening and lengthening
gear heddd and’ 65740 ‘10-nillimeter lydraviic gear ‘heads. All of these
are adequate Por the‘thrésfed “tocls of béth high-precision lathes -and’
drilling machines. There alfo are the A-; AA=, and AAA-seriés hydraulic
gear cutbers, all of which can be used op, high-efficiency lathes and

- dpiTiinp machines’ ~ ThHe latier type 18" domestically designed product,

" “The ‘first series. mentioned can pracess products to & grade~three finish.
' The 1ebter series tan probéss geirs to a tolerance. of 5S-microns, which

“gurpassos ‘the Bngldsh’ standard in thls field, The A-~series cen like-.

vise provess’ ghars yithin a tolerdnce’ of S-mierons, . The processing of
pairts For précision instriuments Fequirep the use of'such precision. . .

: 10618.4 S RN e T " DRI S

Many of the new measuring tools are the rebult of the extensive

expansion of the machine building industry and 1is deyelopment.from
ordindi¥5 highly preciss préducts; s well as'from never.having . -

mairbtured sueh & profuct “to"prodhbticn of same, ' Theé various types.

of guéges which 'ic.ai;.;lbé;mhﬁuiféétufé@iig& the Shianghal machine ool and -

tool induStiy elearly show the progiéss made by this industry im: the’.

field of precise and high-quality instrugents, ST T

-~ Getigbal-use machinhdry and fextile ma¢hitiery has 8186 been greabtly
developed, - Typical of ‘this devélophent 18 a 12-roll; cold rolling. .
miIl produced by the PYeng-piu Machinery dnd Equipment Plant.. It can,
roll 0,85~ to -,02-nillimeter thick steel sheet with & breadth of up:
to 300-miliireters, This is the first stch will in China.” ALAJ-15 .
ammonia conpressor is the chief produet of the Ta~chlung Réfrigerating

' Equipment Plants- It hes a cooling rate of 150,000 ¢alories per hour .
at a speed of 720-revolutions per minute, The special point of this "

piece of equipment is the grest saving in steel materizls, The Light
Industry Machifiery Plant hes an automatic, 6-mold, betile daking machine
cepsble of making over i7,300 to 69,000 bottles of variqus ‘types. ' Thise
same plant has a model 1-5 automatlc .cigarette packing ‘nachine which -
can pack 83 to 103 packs of cigerettes, containing 20 cigarettes per .
nﬂ_ml{'.e."n _ R : v . . T ;‘ . s

.. The f1eld oftextile machinery also clearly shows 'the progress,. ..
made by Shanghai industry. The new equipment hag wmuch ‘greatér produc-
tive capacity. The use of automatic casting methods #ithin . the textile
industry also will greatly increasé its ability 6 becomé mechanized.
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i " In the corners of the hall #re pieces of equipment of special
note, namely sutomatic elevators sade by the Shanghal Electric Elevator
Plant. Such’equipmsht dibuloses the 10 yesars progress by Chinals
elevator manufactiring indidtry, .In the pakt all such équipment was .
impo;ted;~however;;héﬁ“éuéﬁjequibﬁeh%,qgn be domestically designed,
‘tanufscturéd, and installedi B A T

<."%. One" of thé things spotlighted in the hhge hall are the many types,-
. ‘both large and 8hdll, of bearings, The folir geriés of bearings manufac-
tured by the Shanghai Ball Bearing Plant ¢learly discloses the advance~
mext of the Shanghei beuring manufecturing industry, This industry has.
progressed from a "have not! to a Tagve" industry and 41so redent%{-,a
has inovated automatic production of bearings, such as the automatic ..
production line for type 208 bearings, which was domestically designed;
manufactured and installed in Shanghai. A model of this line is at the
exhibition for viewing. -~ ~° - ... R

_ Thé products on displsy clearly show the new look of Shanghai
industry which has been attained in just the last 10 years. They are
far ‘superior to the products of the machine industry prior to the
liberation and clearly show the glorious and unlimited future of
socialist industry. R et L

" ° There also are machine products on the western side of the hall,

Of special note is the high-vacuum, diffusion pump produced by the .
Yung~ku Machinery and Equipment Plant. It can reach 0.,00000L millie
meters of mercwy vacuum and is.of special use in the development of
the atomic energy and semimconductor jndustries as well as the use of
such special techniques as vacuum refining, dip-casting, and "pud®
molding, Other equipment ineludes high-vacuum sterilizers and automatic
biscuit makers. @ . - ST . S -

© Walking from the west side of the hall out into the west courtyard
one passes many pleces of commmication and transportation equipment,
as well as irrigetion equipment, :There ave many high~grade, new-type
vehicles for uss by the masses, These include the Phoenix brand sedan,
woich is comfortzble, beautiful and speedy. There also are 3.5=bon
trucks, 8.6-ton trucks, 27-horsepower tractors, 70-horsepower cross—
country vehicles, a three-wheel truck bullt by the Shanghai Internal
Cotibustion Enginé Parts Plant, CSD~CAlO-type irrigation pumps, typew -
" R250 treadle mills, etc, Each plece of equipment has its owm peculi~
arities and exemplifies the progress we have made,” = =~ = .

The heavyéduty equipment dispiayed in the west courtyard includes
C~1000 petroieum drilling rigs, 650-petroleum drilling rigs, typical of
the progress made by the petroleum machinery manufacturing industry.




A domestically d°s:.med end- manufactm'ed 2thosphere—pressure
fractimaliz.ng machine is alsc on display, along with BOO—M, three- :
Gt bl

: '1"""‘-5A o

. Unider the. ve:anda in tac Vet conrtyav:d is an educational exhibi‘b
show:l.ng the utilization of mzny advanced, gugg eriences sad new’ teqlmiq H.
A visijor to the exhibition gan study the € n..ques on’ d..sﬁi’;_'.y'ﬁo gafn
new knowledgs.

e hepvywdutv equip*xnnt 23 to be Yound in the enat courtye:cd.

. The firas to-beiseen 48 8 1,200-millicter sheel toliing mill., The -
seamlc.sa sieel fusce m:‘x.l'. uroduced by the man§ha:? &hipyaﬁd 18 the’ .
£irzt domestlo- seanless: tivbe mill which is’ awtomnilocs . The h—sectibn”
ammonie compressor, manufactired by the Ch:mg-yeh Machinery and Eq wipd! -
ment.:Plant, whiech can produce 2 ,SOOntons of armnon..um ferd tilizer per 2y
yeer is*just one of the fuings -profuced b;sr thi' makhine industry in otk
suppuedy of - agriculture.: A.‘-.s b, 01, da.;;p_,ay &rs.. ;';-ston forging tmgs 5y
80 ﬁ"mrumv a pe...*»‘b of tne fxﬁt ..2,5 H0=son fo:g..ﬁg press manufactured

. ,’, £

.\

v Evcgress maje in dhe *’-.Le.:.d of ng erw:-,.pment and maﬂhinery is
alsa gt g*es*:o :m,»l,mea 2n the & '--«.pfue“a on display are various
vypes -of :GAuBAcHS 5 3111;7 DUNDS ‘and Silly, Thave 'also ere Hig?'i-—preésure
WeLEr pumps s bLlowers, 2-meher w! nuhe'a, ahs. Teiryears 2go ‘China had -’
no minixig: rachjme*y o7, equipment mentlag sering indus{ry.. Now 11'. :l.s“ © e

fivniy: es sehl shred. end,_p: omlses grea"u ,i'uuu..c development.‘ .

,'v,_,

The lesh 10 yesra of inousn*::. . pvogress in Shanghei cannot bs
conteloed for wlawlng in gvoh an exbdblivion as this. Such eccomplishe-~
nents wore-abtaired wity, bae asslstanc e_q.,, ‘the ,‘Sovieb U*xion and other
socia.d.st, c;gax;,rmxz;c-zas¢.;~ - : o
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 The high pressuré vessel is a ksy piece of émiipment in the cheminm
cal and petroleuhi ihdustries,  This 18 e ﬁpecial..y true in the chemical.
industry. . A Smali~gcale nitrogen fertilizer plant with an annual
‘caﬁacity of 2,000 tbas' of bynthetic atmonia feqﬁibes 10 small-scale -
high-pressurd vessels, = The esbablishment of a smkll-scale nitrogen -
fertilizer plant in ezth 6f the 2,000 hsilong of Chiha will require

0,000 high-pressure vessels.' #n estinaté for the Becond FiVeeYeéb
Plan shows ‘that all sectors of the industhy will héed abog
large and small high-pressure vessels, Such a figure i& ﬂemehdous.'

The development of our chemical fertilizer industry, nationally
speaking, is an important task, The use of chemical fertilizer will
not only increase the yield per unit area, but will also reduce con~
siderably the use of peasant labor in collecting fertilizer. The con-
version of this saving in labor into industrial production, will not.
only increase the productivity of ag*lcultural materials; but also
strengtheﬁ the fi ld of 1naastrial mannoue

, Snnce the chemical fertilizenr 1ndusbﬂy occupies suah a prominent
position in our national- economy, ‘the  production of the required = -
synthetic ammonia equipment is one of the most ‘important tasks facing
the machine indus try. The use of cast steel in manufacturing high-
pressure vesgels is therefcre of great importance. However, the dif-
ficulties with casting cteel in the past, requires that we pay atten~
tion to casting sbteel parts. We 2il know, at present, that the frac-
tures in cast steel parts are due to its chemical composition and heat
treatment or errors in design. '

At present théere are meny pleces of high~temperature equipment
utilizing cast steel parts, Some of these are high-pressure cylinders
in steam engines and substitution of cast steel parts for steel forgings
in many high~pressure valves in ‘the pelroleum industry. In the field
of high~pressure vessels, forgings are used mainly because of the
suceess of foreign plants, lack '¢f technology, and the ready supply of
forging equipment. An East German specialist has said, "When the steel
casting problem first came up, everyone was apprehensive, however the




capitalist nations daveloped steel forging equipment and then the
capitalist nations all began using pest steel in.manufacturing high= ..
pressure vessels, grestly .reducing the utilization of forging equip=.
meat. Somstises sdien the. requl*'emc:xus of the chemical people are too’’
high;: forgings: must be used, | An exsmple of this is the axles on German
trains, 'bhe Minis’ory of Ra,ilroads wan'bed fgrgings but castings will
do‘" et . o L [ N Pt
In reality, fore;.gn fovged-veteel hig‘;» pressure vessels eacploded. p
It is difficylt to say whather the -exiplosion of the forgad-steel . .
vessels was acd denta,l or.that -the arpiosa.on of the cast~steecl vessels
was natucel, ‘isntb 152~ Waat we have sgid is pu.rely for thought, Wel'
do not want such an attitude 4o be adopted ‘toward science; we simp]y
want 4 deep analysis of -the faots. to be undertaken and from this the
proper - route ‘for.us teitarn the. true sitwation. ..; . b L renn
Under both céntral govermment and municipal directives, the Shanghai
Munieipal ‘Machinery -and-Electrical Equipment Bureau, in the. period of
April to:June: 1958, organized-plants,-schools, research units, and. .
ecientific- organs concerned into-a:jeint effort: towa.rd the realization
of both the manufscture and testing.of. cast-steel hlghmpressure vessels
- on .a.broader scalz. Units of the Firsi-Miniatry of Machine. Industry,.’
Minisiry of Chemigsl Industry, and Ministry.of Metallurgica.. lndus’r.ry
combinzd in giving techmical assistance,  Of special significance was
the encouragement and leadership of ihe Vice-Minister of the Ministry
of Chemlcal Industry and-the.personnel of. the" Ghiang-nan University. .
who carried out the elechrical resistance measuring work. The testing
bore results: «They elearly: showed that: cast-s’c.ael can be used in
manufacburing high-pressore. veSscls. e e T S

. In-July.of . the same: year, the Ministry of Chemical Industiry again
held a:five day-All-China-Conference on the Exchange of Experisnces in
' Cast~Stesl Bigh-Pressure: Vessels. - Responsible: personnel from. both” the
© Ministry and-Shanghal chalrsd, the. conference, which.told of the suc~ ,
cesses in this field, The ideas of the techn.-.c:.a.us from some 22 . .
munic ipal and provinclsl industriasl bureaus, such ae Szechwan, Shensi,

sirghel, Heilungla“ag, ete., . were exchanged, . Discussed ware the use
o: electrle fwenazes and roveyy fumaces, as well as the equipment
con\,itions of’ the vsrious eress.. .. - o e : B

The machlnery and electrical equipment deparhments comb:med on
organiz...nv the trial manufacture,.testing, and examination of caste, .
stzcl high-~pressure vessels, Deputy-chief Ch'en.of the coke industry
. depertment. was in charge. of this work. :. It obtained good results which
will advance. 'bhe use of cas’o-steel high~pressure vessels., . . ., ,
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The steel used in the manufacture of cast—steel high-pressure
vessels is manganese steel. The special properties of nanganese steel
are its strength, ‘its plastlclty, and its weldability; most suitable
to the needs 'of high-presture vessels, Minganese steel has been in =
use in Europe for a eOﬂaidb#able léngth of time, for example the German
St-52 steel and the Czechdslov: akian LoMn25 steel bpth are of this -
family of steels, During the Sscond World War, betauss of the shortage
of nickel, chromium, and otheér rave elemen%s, the United States refined
NEB020, NEBO2L, and NE81°h steels, and aiso members of the manganese~
steal’ group‘v Since we are so rich in mangariess opb, the use of manginese-
steel in the manufatbure of this terrific number of highﬁpfesqare
vess 18 is of . great impo tance to our national acoﬁoMy.

To coordinate discussionand reality, Teble No 5, shown below,,‘
discloses the results of explosion—testing 5 caot~smael high~pressure
) ve°sels..'A’ _

In the table, the explos:dn conditlons for vessels Nos 2 through
5 are pictured as 1), of which the conditions for vessel No 2 are far
from actual, Because the vessel turnad blue, a test specdimen could
not be chtained, the table therefore shows the results of heat treat-
ment of a test specimen in so far as the mechanical properties are con~
cerned. .The estimabe was far greater then the actual, .

Vessel No 3, at 2 pressure of 1,500 atmOSPheres, split open a
small seam and the llquld wlnth the vesse¢ snurted out.

~ Vessel No L, because of the low plasticity of its materials A
(é; = 42~16%}, broke unto 5 pleces upon explodlnga

‘Since the materials used in vessel No 5 had good plastic properties
(5c = 20-29%) ‘the conditions of the explosion were good, This’ clearly
shows that the plas+xoi ty of ‘the materials which make up the vessel is
important, This point fa¢ exceeded the estimate, (See table at end of
this section) - ‘ ’

Since the Ivngmljmchu Plant first successfully srial manufactured
a molti-layer hfgrcnybSE?Q vezsel in 1956, more and more interest has
been shown in domestic high-prossure verdels. In the short perlod of
four years, trial mamufacture and testing facilities have been set up
at varlous places, This has raised the technical level of our domes-
tically manufactured high-pressure vessels and is an important factor
in the rapid development of our nitrogen fertilizer industry. However
bscause the techniques involved in the manufacture of multi-layer high-
pressure vessels are complex, the work area required is large, cost is
high, inspectlon required for such technical work is extensive and

- 19 =




inspection methods are feqnired for the welding, extensive research
into the simplification.of technology and work methods in the mass
production of multiélayér:high—préssg:g vessels is necessary. :

. Extensive end complete fesearch and teSting cléarly disclose that
cast-steel high-pressure vesséls can meet the previously set design
specifications, can be of good quality &nd can be dependably installed.
Their costs are about two=fifths to one-eighth that of a layer-~type
vessel and their production time is. only about one-third as long. .
Production is comparatively simple and under general equipment condi-
tions can be mass produced. :The trial manufacture of cast-sieel high-
pressure vesgels is an importan{ condition in the creation of the nation-
wide system of small-scale synthetic ammonium-nitrate fertilizer plants,
and furthsrmore, they provide a profitable basis for the development of

other sectors of owr national economy. - ,
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'~ * 'V, “GREAT’ACHIEVEMENTS OF THE MACHINE INDUSTRY
‘0 Twemiooot o IN THE PAST DECADE. . v

Chi-hsieh "-Km"i’gf-ch"egé;ﬁsuehr?éo:; e o (- idu Mng Wl
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" Ten'years' is a short peried in the history of mankind, Notwithe
Standing’ this shdrt 10-year period, the liberated Chinese people under
the glorious leadership of the Chinese Cormmunist:Party and Chairman
Mao Tse~tung -havé attdined herstofore ‘unattainable sudcessed,  Chinafs
machine industry has made. similar accomplishments., ‘It has developed
greatly,  In-'the-10.years of New. Chinafs, machine industry history, it
has far surpassed’ thé progress made by old China in over 100 years.

. Neir China!s machine industry has develdped from nothing to what
it is today. - 0ld China had nearly 100 years of history but this. long;
. period was Speént. under the oppression of Imperialism,  Colonialism, and
‘Capitalism.. Industry could not,develop. The machine industry, it
can be said, was only a'"piece of white paper." The few machinery. .
plants which' could survive were only colonial type repair enterprises.
They could only repair or manufacture the parts for machirery 4imported
fromimperialist countries, The Japanese imperialists,’in order.to
plunder and graduaily:encroach upon.China, established machinery . -
plants in the Northeast: to produce military ‘items or repair trans-'
portation ‘equipment and fining equipment.  Thé American imperialist;
under the guise’of’ "assistance,".which. really was pliunder, coitioliled
Shanghai!s- industrial:machinery manufacturing companies and build °
some machinery, *The KMT-controlled plants, outside of ‘producing -
weapons, produced few other machines. The Chinese capitalist-con= .
trolled small plants had little opportunity to develop, 01d China's.
machine industry suffered long and hard under the plundering of the.
Japavese and Americsan’ Imperialists and under the weak KMI' government
prior to the liberation. : For example, a plant establisHed in China
‘long ago; the Chiang-rian.Shipyard, was 01d China's largest -machinery
plant, however, when we gained control of the plant therée was nothing
.in 1t. The workers-had stripped it, leaving only the four #alls. The
machinery had either been taken or.déstroyed by the KMT reactionaries.
.~ When we began our construction after the liberdtion, wé could
not help but encounter difficulties due.to the former Imperialism and
Feudaiism. For.instance-there was a shortage of equipment and -a lack

T iien




.of technical skills, eté. However, no difficulty is too much for the.
Chinese people.’ Unde# the leadership .of the Party and with the assist-
ance of the Soviet Uhilon and 6ther brother socialist nations, we over-

esife thé difficwities in the path of our progress. The period of
1949 to 1952 was a lohg Bb#uggle of restoration. However; the machine
industry was restored and in 1953, our First Five-Year Plan actually
went into effect. This bégan a large~séale construction task, In
the past 10 years, the machine industry has donstrtdted numerous
nundreds of bechnically equipped, modern, large-scale entérprises. .
Simuitaneously with the construction of the la.rgei-sdaie ehterprises,
medium- and small-scale enterprises have appearéd all over China like
bamboo shoots sprouting up after a rain, The capital construction and
newly added fixed eapital are meny times that of  the hiundred years of
01d Chinats machine industry., The large-scale capital tonstruction -
has changed ‘the whole of the. machine industry. It has not only greatly
inereased the industrial production capability, but has also changed
the old and irrational distribution of industry. Also of importance
is the establishment of a number of industrial departments which .
formerly did not exist, for example the metallurgical equipment manu-
fasturing industry, the electrical generating equipment manufacturing
industry, the mining equipment manufacturing indvstry, the oil-
refining and chemical equipment manufacturing industry, the aircraft
manufacturing industry, the automobile manufacturing industry, the
tractor manufacturing industry, the machine tool menufacturing industry,
the instrument and meter manufacturing industry, the radio manufac-
turing industry, and those for measuring and cutting tools, bearings,.
gbrasives, etc, Simultaneously with the great progress in capital
construction, the machine industry mede improvements in organization
and teshnology. With such a materlal ané technical basis the ferver

of the working masses was incressed and the total value of production
of our machine industry mede a "flying leap forward," It showed a
3,000 percent increase during 1958 as compared to 1949. It averaged

a L6 percent increase per year. In 1949 the total value of produc-
tion for the machine industry accounted for 6,8 percent of the total
value of production for the entire national econcmy, while in 1958

this was increased to 15.8 percent. - '

The spead with which the cutput of the machine industry has in-
creased is overwhelning, The comparative increases in output of certain
important products during 1958 as compared to 1949 are listed belows
AC electric motors, 138 times; power-producing machinery, 200 tinmes;
“and metal-cutting machine tools, 31.6 times, Such important products
as metallurgical equipment, chemical equipment, electrical generating
equipment, automobiles, tractors, glreraft, etc., cannot be compared
with 01d China since 0ld China could not manufacturef such products in
the past, These businesses have all made great progress during the
last few years. During the great leap forward of 1958, the output of
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metallurgical equipment réachjed 150,000 tons, a 300 percent increase

. over the total value of production in this field during the entire

First Five~Year Planj the oubpub of electrichl generating equipment
roached 800,000kt lowatts; an increage.of 100 ‘percent over the out-

-put of 1957+ : There would be even greater lficreases if the figures

for' the post=liberation were compared t9 ‘the output figures for 0ld

China' E LT e T : ’ -
The speed of the developmént of China's machine industry, not

only is far greater then that of 0ld China, it is also coveted by the

cepitalist.nations, . In.the last 10 yéars, C 1a's industrial produc.

tion has increased 30 fold,. while that of the United States and Britain

has increased only:.1/2 to oné fold., Not only has the actudlity of

China's rapid industrial development ifcreased the interest of the -
people toward socialism, but it has also daily increased the world!s
skepticism of capitalism, Moieover, it can positively be stated that

only .under socialism could such_an industrially backward country, in

‘ ;]gstu,&isshor_t perlod of.;i",:}'me_ s surpass 'capj.talisf’gwnations.

.- - Another facet in the rapid development’ of China's industry has.
been: the equally rapid rise in its tecinical levels, Everyone knows
that in 014 China the ‘technical levels of the machine industry were.
very low. Not only could it not supply the equipment necessary for -
the heavy industry but it also forced most of the equipment for-diglit

i industry to be purchased from abroad, . However, in the short period of

10 years_since, the liberation, this batkward .colonisgl concept ‘has been
changed. China's machine irdustry has slready begun' to develop toward
setisfying all the needs of the entire national économy. For -example,
the newiy constructed heavy eqiipment manufacturing industry can already
manufacture . 750/550 millireter blooming mills’ with -annual ‘capacities

of. 1100,000 tons, 2,500 toh hydraulic foi'ging presses with annual capac-
ities of 160,000 tors which can forge 4O ton steel ingots, .and.1,513
cubic meter blast furnaces with capacities of 350,000 metric tons of
pig iron per yeay, In the fieid of electrical equipmént . and- power-
producing equipment we can already produce 25 ,000~kilowatt and 50,000~
kilowatt steam twrbogeneratdr units, A 72,500-kilowabt init is-built

. and is being *ransported to. the Hsin-an-chiang Hydroelectric Power.

Stetion,. . Varicus types of electrical equipment’ and electrical materials

. can. also be manufatturéd, In the fields of communication and trans-

portation equipment, we can already manufacture theé most modern. trucks,

- electric locomotives, internal combustion locomiotives; and ‘the 'newsst

types of -jet aireraft. A 10,000-ton class ocean freighter is now-inh

_construction, The machiiie “tool industry; in order to fori a basis °
for the machinery industry, can already produce large and precision
. machine tools such as’3,L-meter vertical lathes, 3-metér wide and -
" lh=moter long plano-milling machiiied, precision scréw-cutting lathes,
‘highly precise jig~boring machines with tolerances of 0.006 millimeters,
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very precise gear grinders, etc. . In the field of agricultural ma-
chinery, we have already succeesfully mennfactured tractors and combine~
harvacters, saedurs, \}?d ew tv}ﬂes of machine~drawn farm implements,
To satisfy the nesds's ‘fmh , peopies? hve..?hood, in this ten ysars we
have manufactured varidus kinds of ﬁL‘ght indpstry machinery and oquipa
ment such as textile machinéry, sugar~making mabhine“y, taper-makihg
machinery, medical equipment, various types of radio receivers and
televizion scts, etc, In the successful ¥4zl Wahufacture of these
numerous new produ,cts , the pettentage of domestic design has been
raiscd At présent, we cannot only domestically design general mae
ch...nery, ‘bub also hea‘vy vty and precisicn equipment. The repid dew

~ velopment of trial manufscture of new preducts not only discloses the
increased level of technology within our machine industry, but also
is important to ensure that the technical equipment required by the
other sectors: of our economy are unceasingly supplic,d.. '

In the past 10 years, China's machine mdust“y has established
many scientific resesrch organs, product design organs, ‘plant design
organs, and higher grade institutlons for the training of the technical
manpewer needed by the machine industry, Many more production enter-
py.ises have a’ready established central testing laboratories. The
establishment of such organs and instituiions provide good condi'bions
for the rapld ra‘be of aevelapment of the machine industry. ‘

.In its development, China’s nachine. industry has put great emphasis
. on the une and expansion of new technlques and advanced technological
metheds, Exemples of this are the increased use of electro-slag.
welding, the lncmasnd use of lost-wax casting and other preocision
casting methods, increased use of noduler cast lron in {the last few -
yea's, the increased use of various meballurgical and non~cubting
precesses, the expanded use of high-speed cutting, stronger cuitiing

and advanced types of cutting tools in mamy plants, and the testing

of eléctre processing 1s being carried on in many places, Along with
the attainment of ths world's advanced technology, we have also, our-
“selves, created many experiences ard methods., Examples of these are
the "ants gnawing ab 2 bone® tecknlque of using several smaller ma-
chine tools to do thﬁ work on a large part, The uss of an old Chinese
cagiing method coiled "mud® casting ie being newly developed., From
the technical s anapoirvt, the use and expansion of these new techniques
and advanced technology will ensume the rapid rate of development of

the machine industry, In ths short period of ten years, China’s machine
industry has changed 1ts backward conditions until now it is capable

of advaneing at the worldfs most advanced levels in the fields of heavy-
duty, large«gcale, precision and :‘_mpo"‘tunt equipment, Such a fact
clearly discloses that since the thorn of capitalism was plucked from
our means of productl on, there has been no resistance in the expanded
tse of advanced experlences. Such has never before been possiblie in
any soclety.
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... -Together with.the great. leap:forward: ifi;production, the ranks of
the machine industey hasrepldly: expendeds:iIn the: period of <1949 - to
1958, tne ranks of the machine industryincreased over-ten -foldy: The..
warkera lbecans "tha plint. leaderd and the.masters-of:thelr. -equipmenb. i
They brought forth their latent creabiveneds, and:ralsed: their :produc-:
tivitys- The ' rapid climb-in theif: prodaciivity: and-.the ‘growbh=of, their
ranks effentively ensured the rapié development‘of-the maghine: iniy v
dustry. The Chinese workess not only have no danger of losing their
employmént; but. they have .also ctisined.greab: material incresses,
‘higher enltural-levels:and itproved working cohditions.- There-is'no
basis -of semperison ih thece respecte. with the workers. of tha .capi-
ol BelEst neblonds. ot o L L ST Lo s

P R B

~

. ¢ [+, Why have we; in- the ghort perlod of .just ten-years; been:able:to
~:;8uppass  the: hundred  yoars:of history :of-01d China and the several. tens
‘of years of the capltalistindblions?  Everyona knows that for a-long:
time-01d -China!s machine: industry was witliout davelopmen w0 Tk lacked
manpower, material:invesimend-soid machinery: end equipment,:. . Our nation
ig-rich in miverals, needing-only mining and refining.equipment.- We
~havehvast water power req ¥ring only electric power . generating: eguip~
eoment - our numerous rivers pnd long: coast lifies require transportation
-gauipment; the lend-area we have.requires trucks; tractors, and.farm
Simplements,. and furthérmore the people of the People!s Republic of.
China:need light incustry machinery. o .lmprove- their living cénditions.
However,. in the semi-colonial society of :01d China this could. only .
be:thoughb. about, . In 19455 invhis "Discuzaion of A ‘Unified :CGovernment,”
Chairman Mao stated: "Without independence, freedom,- democracy and -
coopsretion, the proper type of large-scale industry cannot be estab-
s Jiskied Ny Theshistory of-Chinarcledrly: skows - that "only under-a- gocialist
society canithe; long+range. dreans ofsthe :people: of China be realized.
Ce A nh BERRw owefaehrl v lisng an R AL BT S A
5% The-mpst bagic enstrance of-the development of ‘the 'machine:industry
. .. 'of: Ghina-is. $he-lenderskbip of~the Commmist. Party and -Chatrman ‘Mao, _The
.. “.goncept,of :the developneny of heayy:industry first has placed .great:
emphasis on ths develcpment.of the ‘machine iadustiry and -has -made- 11 .the
most important link in the socizlization of our industry. - The Paxrty
estahlished "nain 1ine" end the principle of "walking on both legs"
gre tho main weye which the rapid development of the machine industry
can be achieved.

o L F AL

. The great achievements of the past ten years by the machine in~
dustzry of Chine are also the achievements of the Chinese Communist
Pertyis mass line. Marxism~leninism hes shown that history is created
by the messes and that the pecple are the basis of production. Revolu=-
tion and construchion are necessarily underteken by ‘the masses. The
masses of the Chinese people want to rapidly change the backward effects
isTt over from the old soclety, They want to develop production, 80=
cislize industry, and establish a Commmdist society. The workers of

e
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the machine industry are the samé a8 the workers of the other sectors
of our econony, they implemented socialist labor fiethods and advanced -
précuser movemsnts in ordef to overfulfill the Firet Five-Year Plan.
In 1958, unde? thé gloriovs "mein Qe the michline industry banded .
together in a mags movement. Ngt bhly in ?;héfiarge eities did many
machinery plants appddr, bus alsc fn specisl districts, autionomous ™
regions; and hsiens wers Bpdjl wachine repair plants established, -
This is a great incident in'the history of China., = .. .= %
. 7. The great su&:é‘eQJSes of the Chinese machine ihduét:f‘y ¢duld hét . .
have even been started withows the unseifish sssistarice df the Saviet. .
Unibn end other brother soclalist céintries. In the past ten yehrs} <o
the Soviet Uniott has directly assisted da ih constructing and equipping
geversl tens bf largé modern enterprises., In the construction of these
‘enterprises the S6viet Union unselfishly undertook the complete selec-
tion of the plant site, gathering of materials, survey ‘work, supply of
¢ompléte sets of equipment, drawing technical documents, direction of
‘the construction, and finally the actval start of the production. .
For instance, the Automobile Menufacturing Plant No -1, which they -
assisted in constructing, required the use of some 26 Soviet design
organs and more than 100 machinery manufasturing plants in its dealgn
and equipping. -Many of the pieces of equipment used in the plant were
of the very lateat types. For instence, the Soviet Union supplied the
-30,500-ton mechanical press installed in the plent. It was the first
such piece of equipment in existence, Furthermore, the USSR trained -
. many personnel and sent specialists to csyry out supervision. We .-
sincerely thank the USSR and the other sccialist countries for their
mselfish assistence to our mation, : - - L

. The sucoess atbathed on the "battle line" of the machine industry
during the past ten years is unprecedented in history. However, we

-~ gtill are very inexperienced, Our machine industry still is a long
.. way from satisfving the demands of our socialist construction. .The.

prasent-dsy Chinase machins industry is a restored and changed industry
- compared with that of Old China and this is only a beginning. -We there-
fore must exert great effort to this end. - S
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In the first seven months of 1957, on the basis. of the:great leap
forward of last year, the eiectrical equipment industry attained new
grett successes..i-As regards’ product: output, generating equipment was
3.87 times that of the same period of 1958, AC. electric mobars were-. ..
up 3 timésy and: transformers were up 2,45 times.. Such.facts clearly -
‘dhow"that the employees of the .electrical. equipment. industry: are con=.
tinuing bo-advaney Il G o T e e s

. !:»: o T :. . .' -. o "‘;, ‘,:_‘ . ;.‘.‘ .." . :.‘. .:;‘ : - .,.‘,,'." o "- :
1ing such -successes, there stidl are several

_ However, while g :
probléms. - Thene are that product diversificabion is not evenly dis-
tributdd., Certsin larde.and difficuit-to-nnufacture products, which -
also are vrgently requirsd by our: country,:such as-large-scale .glectric
motors, AC electric mctors, special type electric motors, high-voltage
electrival poreelain, explosion-proof electrical -equipment, etc., are
iriedeqiately produced. : Product quality .and production technical proce
essss’ have ‘alresdy undergone revision but. still require stsbilization
end ‘vaising. - The ubdlization of circulating capital by some of- the ..
entérpilses has not béen decressed and even.in-some oases incragsed. .
07 spocial aldet: 46 us -has been the last two months!  production: which
has successively decreased, e T

How can such a phenomsnon he?

Some peoplie say: "Material is in short supply, which lowers
production.” In the over-z2ll pisiure; short supply of materials is
nct & large problem, however, there are certain difficulties in verlous
products, Teke shesl materiales for instance. The stored steel mate-
rizis at many of the enterprises has not been decreasing, but on the
contrary, has been increasing. The conditions in the field of mata~
rial supply for the months of April and Masy were betier than for the
first querter of 1959. Such tendencies on the part of the leadership
cadrs a3 irrational utilizaticn of makerials, not strengthening menage-
meat, waste of materials, etc., must be overdome. The masses must be
mobilized and every way utilized to enable our nation's limited supply
of meverizls to be adequate for production. This is an important
fector in the completion of the entire year'!s plan,
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Some people says . "The reform of product ghality has reduced
production.” Generally épesking, the period of reformn in product
quality possibly did affeét production, however, as a result we can ..
reise quality and quantﬁg‘*at the same timed An actual example follows:
the Chia~mu~-ssu Electfi&ﬂiyEquiﬁmen3 Plaat in its drive to veform . .
product- quality raised prodition dlring June by L.3 percent over May;
and during July raised it L petcent over June. Therefore, mobilizing '
the masses, reforming product quality and production tgbhnicai proc=
esses and establishing seéveral nécessary systems were important factors)
formétly, in raising product quality and ihdresdifig production, Many
of the ideas and methods were errondous. Henéefotth, the principle of
move; quicker, better, and cheésper must be utilized, - .. -

- Home people feél that since the plan has been reduced they don't
need ‘bo ‘pat Forth much effort, Comrades, such a concept ismot - .
realiptics : Compared with the first half of this year there still .
pemsihd a tremendous task to be. completed in the last half of the year.
Oreat effort must be expended in the fields of large-scale and techni-
cally complex products so that the entire plan will be completed in -
the next five months. -Reform of produect quality, and production
technicel processes still must be started in many enterprises. Difw
ficulties and probilems still remain in the field of materlals as re-
gards production cepabilities and variety of products available. ..

-+ At present, the electrical equipment industry is engaged in de~
veloping higher produstion, quality, and lower costs w31l important
facters in the movement for increased production., Various units must
encompass the entire national plan in' their efforts to set wiit and .
individual targebs.  Directives must be adopted for certain key prob=
lems and weak "links." Great successes can be attained if the foregoing
are achered to. C . : L
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s éu’ré‘aﬁ'wﬁo{}ﬂ of-the. First‘;el;ﬁ.nistrybf Machine Industry opened

s~conferences at Harbir; Shanghdl, and Mukden -during the first part of
.dwly. The conferenoces-were concerning the twe,

.Chao of ‘the First Ministry of Machine Industry
““4the quality problem,.and also, important work

letters which Minister
r-had written concerning
‘ ; ‘ ctives. concerned - .

with the last half of 1959 were studied. The guccess attained during
the greéat leap' forward were discussed, exchanges were made concerning
reform of enterprise management, experiences:in movemeénts: to raise -

‘product quality were developed, and movements to raise output whilé -

raising ‘quality, and reforming techniques were demanded of  the enter-
prises, The aim of all these movements and exchanges was the:ful- -
filiment of the national plan on the principle of "move, ;.bet;f'ég;,g faster,

" The conferences pointed out ‘the greater Sucéesses at’déiﬂ‘edlfﬁzyfthe

" electrical equipment industry since the great lsap forward of 1958. .
The total value of produstion for the industry increased about 11/2

times that of 1957, generating equipmen® increased -over b times, -

 electric motors increased 3 times, transformers:increased 2 times and
"\ the total number of employses within the industry increased about 2

times: At present, excluiing Tibet, every: -province has an electrical
" equipment manufacturing plant. Last year, with the aid of the trial

production of a 25,000-kiluwatt steam turbogenerator unit; a. 220,000~
kilovolt transformer, a3 well as other types of large iew. equipment,
the technical level was raised very greatly. - In the first half of

" this year the outpub of generating equipnient was up over L times that

of the same pericd of last year and the output of electric motors was
up over 3 times the same period last year. The production of important
products as a.whole showed a great increase over the corresponding .

period of last year. This is a continuing leap forward based ‘on -last
year!s great leap forward. S AL S e A

" However, . management has not kept paée with .'bhié great ) déi}éibpﬁent '
of production. There are enterprises ths production prdcesses of which

- gppear to be quite confused, The quality of certain products has been

lowered, With the progressive reform undertaken during the first half
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of this year, product quality has already shown a rise, however, as it
is, there are a few products which have not attained their past levels, .
Quality still remains to be ¢ontinuously developed, The confused state *
of the production of some ¢hterprises is on the way to rectification.

The conferences emphasized that if thisveondition is not rectified
there is danger that there will be a definite effect on the comple~
tion of this year's plan. o P S ‘

The conferences recognized that there were several basic reasons
effecting quality. The most important, however, is the thinking of
meny comrades and the lack of concerted effort. At present, there %
st1ll are some comrades who lack a deep knowledge of the reform of ity
prcduct quality. After criticizing this rightist conservatism, the he ™’
conferences pointed .oup ‘that 21l products must be put into production
under proper techniggl wonditions and the finished products must meet
technical standardsi¥n order to leave the plant. By protecting product

or  be raised, costs lowered, and labor produc- -

quality, productien
tivity can be papis

- i The tagk for the:last half of the year is great., Such an oppor-
tunity canngt be losty for such a time as this may never come again,
= Therefo ,4% 1s necessary to continuousiy and rapidly mobilize as

dichuted by this opportunity. The conferences requested the enterw
““priges 4o carry out conseientious inspection of the quality of their
~ produdts in order ‘that the concept of the principle of "more, better,
. faster, dnd cheaper" could be completely understood by all the employees
of ‘the various plants, During this reform, necessary organization and
gyshems must be =stablished to enzble the production processes to
operaie in & correct fashion at an early date and also to enable the
quality of the product to be rapidly raised. The conferences levied
different requirements based on the different conditions of the various
i plants, To plantd which have undergone technical reform and now have
comparatively good production conditions, the conferences required that
the quality of product be raised to the highest past level within . =
three months &nd ‘&t the same time the necessary work for the strength~
ening of economi¢ management must be undertaken. To plants which have
‘been in production for some years, but which have not been technical
reformed, it wes requested that they study the experlences of older .

”y.vplants to overcome the dissimilar technical conditions, work condi-

' "tions, and management conditions inherited by the consolidation of
many smaller plants, Newer plants which on the one hand are still

.. betng constructed while on the other hand are in production should of

most importunce strengthen preduciion technical preparebions, undergo
" trial-produetion of new productsy ralse -quality, and nurture correct

. ‘production practices, - The conferences further pointed out that the
enberprises should carry out inspectlon of materials and semi-finished
* ‘products to strengthen accounting, -strengthen management ;. and reduce
the accumulation of capital.
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The.cénferences fully realized, that if the ralsing of product
quality is to'be the heart of the matier,:-then the reform of_ production
procesees must be carried out under the ‘leadership of the party and
with adherence to the experishces gained by use of the "general line.”
It must also be carried out in -close cooperation with existing move~
ments, Experiences already gained shotg'ﬁ:g:goble'ms exist in technical ,
inspection and in technological reform work.  The reform of the*variocus
types of management now existing within'the enterprisés, requires a
clear picture of the principles involved in various strata of leaders
ship, mobilization of the masses for participation in management, and
the strengthening of worker cooperation in management, According- to
experiences gained by the Shanghal Elecirical Equipment Plant, this
must .be.done on the basls of relationships in the ‘follewing four

seciopst “buresu~ministiy, .long range-short raiige; present-past, and

.~ interpaliexternal, . On such a.basis it is the responsibility of the

.. plant, chief to establish the. correct production:syster. 1In -guch ‘a

«o-manner, the ‘correct systen .of production will emerge snd wlll act as’
‘a basis ‘For the estabilishment ¢f produc? quality. Individual methods

of reformation cannet be underiakens The Msan-=chi-ho" method -should

. feve g A .

... be, ddopted a8 well as.mass ‘d{scuesion; &nd thon. clearly carried oub.

U is e onfarences, requested thit the various plants draw upia.

plan on' the basis of central govérnment:and:First: Minlgtry of Machine

... -Indugtry divectives, .To help the various plants guickly ralse ‘the

" quality of ‘theiriproducts, the conféXemce.held at Shanghal designated

géveral plants to. get a8 "center" plants, .They will be responaible
for the fabrication of a System of supply:of materials for-the -other
plaats and also for the forming of- ¢lasses for.the ‘training ‘of person=-

testing nei products.sad in solving Yechniical problems. . .

.. nel for' product ingpection, They will also help the other plants in
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.. VITI, GAINING EXPENIENCE FROM'A COMPARATIVE ANALYSIS .

)

OF THE QUALITY OF ALL MEDTUMw AND SMALL-SCALE ELECTRIC WOTORS.

Tienschi Kung~ysh '+, 4 g o
. TETectricsl Rquipment Industhy] <
~No 16, 29 August 1959, Péiping .
Chinese, per |
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7. Nationally spezking; the production of medium- and small-scale
electric motors is great and its effect on the national economy is
very widespread: Since the great -leap forward in 1958, thére has been
a "flying leap forward" in the manufacture of medium-.and small-scale
‘electric motors. . The construction of new electrical equipment manufac-
turing plants.is like bamboo shoots popping up after a gpring rain.
During December 1958, Bursau No 8 of the First Ministry of Machine
Industry organized &n inspection of the quality conditions on a natlon=
wide scale, as well as the new productive cepabllities available, in

. ‘No 3-No 9J and JO-type electric motors. It wes desirous that this -

critique would spur the concerned unlis. on to greater quality con~-
.gciousness and moreover, through the adoption of directives, to-effect
a great leap forward in both the quantity and the quality of medium~
and small-scale electric motors, - R R R

© The work was undsr the chairmanship of the Medium= and Small-
scale Elsctrical Equipment Research Laboratory of the Shanghai Elec-
trical Equipment Scientific Research Institute with eight "center”
plants, namely the Nankirg Electrical Equipment Plant, the Hsiang-
t'an Electrical Equipment Plant, the Dairen Electrical Equipment Plant,
the Kunming Electrical Equipment Plant, the Shanghai Rotary Electrical
Equipment Company, the Sian Chung-kuang Electrical Equipment Plant,
the Peiping Electrical Equipment Plant, and the Canton Nan~yang
Elestrical Equipment Plant, shaing the responsibility within eight
seperate districbs. This critigue was undertaken on a wide scale.
Participating were 93 plants of 23 provinces and 2 municipalities.
These included old plants with comparatively great experience in such
manufacture and some were plants which had just begun the manufacture
of such equipment. The number of pieces of equipment in the J and
JO-types which are in trial manufacture totaled 204 pieces. These
ranged from No 3 to No 9 and from 2~ to 6~pile types. Capacities
renged from 0.6~ to 100-kilowatts. All of this indicates the extent
and diversification of the products under consideration.
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Thg ‘§tandards’ forthis- critique are:the technical conditions for
electric motors cromulgabed by Bureau ‘No '8 of ‘the First Ministry of .
Vachine Industry for J- and. Jo-type three~phase, induction electric

_mobors. (0DG510,000) .. However, ‘there are mgny new plants participa.ting
“in’the critique #nd’ thereidis’ a;mde range in’ the extent of there .. .. :
equipmént’eonditions. -Many lack manufac _expeiience.. . Their '
products -wer'e produced with a: shortage. of,*:technical help and often
their first product was euhmit‘be& Tor criticism. ‘ e

. The results of the critique discIosed the foliowi.ng importa.nt
probl*ems' in ele%’oric moter queln.t.y: o

i

SR [y “Eight.y-‘five percent of the machinery was assembled with

. ,dinensional @fvors., 1 Examples of this arey’ ‘some electrical: equipment-
‘"hid, eenteds which were . 10-mi1limeters higher than standird; the diameter
" of somé-of the' armatures were oversizé and some were -undersize; the .
width of key' slots were not. standard “and’in Some’ ¢ases key slots: were

. even Tacking.’. These: violations weré noticeable in’ both old and ne‘ﬂ

a plant-s dispite the oif.ference in engineering skill. .A LA a3

5 2. Air crecks were not uniform. Us.mg “the nor‘bheaet d:tstric*b
e ‘an ‘example, over-72.8. percent, of the’ equipment had air eracks:20;;

percent éver. the average. Generally, hO to 60 percent of the pieces
were’ not uniform. R S NI ST AR R s

i ._ i yoieT oy

A R Thirtyz.one and two-tenths percen‘b of t.he equ.ipment analyzed
exceedeé high~temperature -gtandards,  Of these, many exceeded the- lmit
by 8 degriees: Cenhgrede -and, the highest a’ctained wae 170 degrees

* Centigradey:” .« . , L AT

’..,'..,

«,,

L. Problems in low efficiency rates plagued 2‘7 h percent of t.he
equipment tested., The copper-loss values for stators, in general, was
about 200 percent of the original designed valuej iron-loss values:
excéeded the originally -designed.values by 50 percent ‘and evén as™
much’'as ;00 percent;.:the, /copper-1088 values of some’ ef the roi'.ore i
reached even to 800 percent. SR

5. Problems:in working coefficients were found in 2)4 percent
of the cases, For exsmple, a JL2-L electric motor used:a current
of 5,8 ‘amperes when unloaded (fully loaded it uged 6,1 amperes), also,
another of these JL2-4 motors had air cracks of O. 98 millimeters (the
design called for 0.3 mlllimeters). .

6 Veltage mmcbure. Problems concerning th:.s accounted for
AT, 9 “percent ‘and caysed: punctured insulation a.nd shor'c circui'bs between
the coils and the c:ase. e - § , :
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be great. problems y nevax‘

_ " 7. ‘Other problems concefned low starting rates, high vibration,
and high startlng currentseun,u - S ‘

There wébn ovher dé ciencm_s wh.»&:l;, aﬁ‘,nough ioh appearing to
tgelesé thade . ¥ emseiVes felt in the. pe#formance

of the'electric motors and wére 4n'reality qiite largeé. Exemples of

such problems. were improperi fagtensd silicon plates, etc. Such ,

problemg were apparent in’ ail lo¢alities tested. Some times these -

problemé cou‘!d cause breakdowns, .

Frcm th,s oritiQue it can be seen that the development of the
mediumw bnd small-scale electric motor industry during the past year
has been shocking, The initial stage of development has:been completed,
,but nany hewly: constructeéd. eléctrical equipment manufacturing plants -

.. aré ‘inadequate insofar as equipment and investment are. concerned, . They
“are also laboring “under condifions of inadequate technical capabilities
and lack of manufacturing experlence. -However, through” communism,

“they have produced 1arge amounts of electrical equipment to supply
the needs of all sectors of industry. .Moreover, many of the new.plants
have very good quality produets. Take for example such plants as the
Nanking Ku-liou Electrical Equipment Plant, the Sung-kiang Electrical
Equipment Plant, the Ch'ang=-hsia Munici pal Electrical Equipment Repair
and Manufactu.*ng Plant Wo 1, etc,, which were new plants in 1958 -
(newly established or convérted), Of special significance was the -
plant at Ch!ang~hsia, for its equipment was very simple and its
technical capabilities were weak.:This clearly shows that through con=

; certed effort, quality electrical equipment can be manufactured. - . -
According to the conditions prévailing at present in our trial manufac-

ture of electrical equipiment, great effort must be put forth to raise

tﬁe quallty of <uch proauots. :

,B Baslc An812$1s }m,-jﬁu

In order to clarlfy the prdblems in questlon, four important
deficiencies in the field of electrical characteristics underwent
analysis. ‘ Lo T e o

1 High temporature: mportant reasons follow'v‘”

L . Electrical equlpment has maqy shortcomlngs. _Sources .
of internal heat have increased, - A ,\,",..u T

b. Incorrect lacquering, Some pleces are 1acquered only
once, . Some plants do not pay attention o the temperatures of the
:baking ‘kilns and the lacquer consequently develops . Jdnternal weaknesses.,
' On-electrical equipment which has been improperly lacquered the tempera=-
ture may be 35 degrees centigrade higher than on equipment which has
becn properly lacquered, In special cases the temperature may even be
as much as 15 degrees more,




Co Fewdes‘lgn changes have been made to ‘change the cooling
structwe of the equipment. The cool alr biast-on medium~ and smalle
scale electric motors hos a gx'ea'b effect on the temperature of : the o
equipment. For instante, in the pest the temperature of JL2-l electiie
motors produced by the Hsiangnt'an Elsetrical Equclnment Plant far
~ surpassed the temperature: stefidards ‘set for it,. After Soviet experts

changed the angle of the blowsr blades, ‘the Lemperature became
satisfactory, & Other -causes wex'q due ‘bo carelessness or errors on the
part of the manufactwing p.Lanus.. et s

"".".,’.- e

R Low effmiency: impor bant reasons follow

. . One of the reasons for the great coppern-lcss :Ln the .
rot.ors is 1ack of' cont“oi dn the temperature and speed of casting
almninum By that the aluminun. par%s gontain internal atr bikbles and
,Weax;xesses. ‘ The lack .6f sbility dn weldung copper parts ard-also the
‘poor ‘quality copper used alse creates h. gh copp °-lesses 1n rotors‘

" be Great stator copper-loss. Some plants PE Iztseaa.us'= of. ma,tev-
rﬁal shﬂrl.ages R vti’hze improper mrmg and create high res:.stance
within the-stators ... L mr e : S

. ... Co The great ironmlosses ave aué main]y to +he poorly rolled
iron sheets) etei - Tn some plants .only, the length of the armatures
receive attentlony ‘the weight. s of no .-.m}ﬁor‘bmce.~ The "plates .are -
aJ,so Iocated. too far:apart. Another rosgon for gréat i¥onwlosses is
matsnisld usedy Ab: ‘present - thers i5 8 shdr‘tage" of * gilicon~steel. shest,
hence soms plents utilize black~iren ghests ds a substituted:. However
technologlcally speaking, it does not have thé desired charhcteristics,
Some plants even use unquenched silicones ueel sheets a.nd consequently
have a higher iron~loss, ol CELL o

d. Mechanisal showiconings, are many. The mechanical shorte

..comings of small-cap_cl vy electric motors is comparatively :great. _

~This 'id espefially frife in two=pole motors, The most important reason
i impropa:- mechanicdl-proesssing. and ‘poor quality’ assembly. .The - -

. . machza’ cal’shor‘bcomiucs of some p" ants ex"eed the design value by

"?5900 rercent. el

3.0 Work ‘factors. were “Tower than standard 'l‘he following reasons
were extrac’oed from analyzing the results o:t‘ testing. L

el '*'i'f‘ - Many burrs on 'ohe sheehs and unequal pressures resulted
";{n 'ohe &rmaw.r:es praduced by one of . the: plants weighing .only- L4/5 of

the' deuigned Weight. A:Lso, 'bhe large amouhts of burrs require a grea'b

deal CM- g&’indingt BTl oo L. L * s L
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b, The mechanical processing of the outeide diameter of. 'ohe
rotor is too little, . o - Qoo T U e e

I

Ste:bor end rot.or‘ do hbi‘, matc:x.

h Voltage pﬁnéﬁur‘eg main &-éasons g:Wen belom

: a. The most. important reason is the great mimber of new
workers who have not received adequéte ‘education: on the importance of
quality in their products, hence, when they are. on the produetich :
line, if a part does. not fit they fyequéntly strike it ‘with a hammer
forcing it to fit bub daraging the {nsuiation. - .

b. , Imp:‘oper insulation, such as one«coat 1acquering, improper
lise of :inéulaﬁing paper, and due to the lack of materials,. the use of
‘nakeshift substitutes are factors, .:Also some ‘plants, when installing
paper insulation in coils s use paper which is far beneath the ‘required
‘standard strength. ‘ e L

Through the analysis of the abovee—mentioned series of electric
motors, one can clearly see the basic reasons for lack of quality.
» _The following is a list of these basic reasons:

, 1. Production technology problems: Mos*:. of the . nla.nt.s which
participated in the critique were. producing according to o0ld plans. so
there were few problems concerning design as related $0 «quality; how=
~ ever, there were. many problems in. teohnology.v The four. key problems
“in technology are hsted belows . R T SR

. a. sheet rol.d_ng o
b. machine processing
., €, .insulabion .
. ,;.d.; -aduminum cast,:lngs :L’or rotors

R 2. Teoh.nical material supply problems. . This is the main problem
confronting new plants, Not only do plants lack materials, ‘they also
lack ability to utilize them.v The critique disclosed that many

plants did not kmow the 'bechnical oondi‘olons as outlined by the Bureau.

3 Many NEW . workers and low technical levelsz -Since the great
‘leap forward, plante have added many new workers, general_'n'y, .over 50
percent of their working force.':. Some of the new plants can even say
that 100 percent of their ‘employees are new hands. These new workers
. are en.:huSlaS’b:LC » but are techn:.eally Jdimited -and creats, quality prob- '
Jlems. As a resiuit,. classes to raise :their technical levels must be -

- quickly esnabl:.shed as quality is presently the "key" problem.

g




h.  Technical mariagement problems: Since the gireat leap forward
of last year, many old regunatiors wore destroyed. With the construc-
tion of so many new plents, new regulations. have not been established.

The; most important factcrs in the present situation in the technical.

management and production of both old agg new plants is a8 followss:

" a. InSpection standards have been establlshed but in many
key spots they have not been manifested. e .

b. In many'plants - because of the limited equipment, new
prodnets are‘not tested “bul immedtately‘put into batch production,
In some .of the new’ plants, products even leave the plant ‘without a
test, .

' ..Some of the:technical’ regﬁlatlons of old plants ‘were
destroyed. Those-not ‘destroyed remain in effoct. In many of the new
plants there-are not technical: *egulations, ‘the -workers don't.even . .
know what a. technical»regulation is. They carry on. individually

d. Durlng 1ast year there was a variety of conditions under
which the plants worked in order to solve the material supply shortage.
The -practice of not analyzing tests ‘before production is begun dis..
still an important factor in many new plants.

.5. The prmnciple -of "more, better, faster, and cheaper" is not
a universal concept. - Since the great leap forward the desire for
electrical equipment has increased from all sectors. The trial
manufacture of new products has become a great task. Some plants, due
to the increasad burden, have becomé -careless in quality and hence it
has been easy for production standards to lower.

6. - Anothér-of the main’ reasons for the poor quality of electrioal
equipment is the poor quallty of the raw materials used in their manufac-
ture, - . , . . :

C. Ideas on Rau 1ng Quali@x

The following list of 1deas has been put forth in an effort to .
solve the aforementioned problemss - : =

1. leadership is important. Greater use of the masses and .
strengthening <f the relationship between them and the 1eadership
should be" attempted R . o _ K

2.. Esteblishment of a system of inspection.




3. Use old, correct drawings in production in order to ensure
electrical equipment qnality. ; _ . : « :

H

% - Products which leaVe ‘the piants must meeﬁ technlcal standards.
They must undergotesting #hd neW producis must be tested prior to
going into production. Also dhy changes in techniqnes, materials,
or design must also be teeted. o . .

If the menufactﬁfing plants do, not have the facilitieb to carry
out the testing then the province or municipality should estzblish ‘
& tésting station of Wdequate capacity. At the séme time, to ensure
standard measurements, a provincial or municipal measuring station
should also be established,- ,

5, A comparatively ordinary problem- at present is equipment )
which is not precise enough to maintain design standards or is not
properly controlled to do so. It is suggested that each plant, on
its own initiative, take steps to solve its own shortcomings in this
reéspect and if necessary to recelve technical assistance from related.
un;ts. -

6. Expand and establish a complete network of technical reportlng
and supply of drawings.

7. Under the present conditions of the many new employees, the
establishment of technical regulations is especially urgent. It is
suggested that all plants strive toward this end. . '

~ 8, Plants should exchange experiences gained in production 80
‘that all can use the very latest in techniques,

9. A quality critique is an important method in raising the
quality of products, In areas where conditions are favorable each
province should establish s central station. Where conditions are
not favorable, several provinces can cooperate in the establishment
of such a station. In the future, critiques can be handled by the
provinces, themselves. Provﬁncial critiques will be organized by
the provincial manazement burezu, one or two tlmes each year, A
national crltique baeed on the provincial critiques will be held once
each year,

10. It is suggested that the various industrial bureaus organize
technical experience exchange conferences, Included would be the
experiences in training new employees to a higher technical level.




(This material was extracted by this magazine from "A Report on

the Al1-China Critique of No 39, J and JO-Type Electric Motors,"
pvblished by the medium=~ and smell-gcale electrical eoulpment research
labcratory of the Shanghal Electrical Eguipment Scientific Research

Institute, May 1959.)
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