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ARTICIES ON THE ELECTRTCAL MACHINE INDUSTRY

IN COMMUNIST CHINA

. 1{Following is a transTation of Selected articles
- from the Chinese-language periodical Tienwchds '
‘Kung-yeh (Electrical Machine Industry), Peip-
ing, No. 23, 10 December 1959. Page and author'
name, if available, are given under individual

article headings./ h

1. NEW STEAM TURBOaGENERATOR ‘TO ATD THE FOUR MODERNIZATIONS
o OF AGRICUIEURE

“”p.313-16 ' ‘j“7 T' "‘;T‘§5*;‘LT“;‘ Un31gned artlcle

Agriculture is the basis of our state's economlc de-
N velopment ‘We have greatly supported the technichl renova-
“tion of agriculture and hastened the mechanization, water
conservation, chemicalization, and electrification of agri-
culture, Speaking of the electrical equipment industry, of
~ primary demand is large=scale supply of electric power equip-
- ment.  In the ‘development of peoples' communes, the supply
of medium-and small-scale eléctrie power generatlng equip-
ment for the establishment of medium~ and small-scale power
stations is acute. During the great leap forward of 1958,
‘all areas produced many 750- and 15005kilowatt convex—type

" steam ‘turbogenerators. . The manufacture of the gear ‘boxes

‘for such equipment is complex and not suitable to large- -
scale production or the demands of the localities. - Therecw-
fore it was necessary to design new types of medium- and

- small scale steam turbogenerators which could utilize ordin-
arily available materials, avoid complex manufacturing teche

" ‘niques, simplify the structure, use cheaper and less complex

gear boxes, and be able to go 1nto productlon on a natlon-
wide scale. - ‘

' In February of this year, Bureau No 8 of the First
“Ministry of Machine Industry organized the technicians of
the Shanghai Electrical Equipment Plant, the Hsiao-shan
Electrical Equipment Plant, the Ho-fel Electrical Equipment
Plant, the Nanking Electrical Equipment Plant, and the




Shanghai Hsien-feng Electrical Equipment Plant into a united
design team and after threc months of strenous effort they
have completed the design of a stable type 1500=kilowatt -
steam turbogenerator. Moreover, starting in June trial man-
ufacture was begun in the Shanghal Hsien-feng Electrical .-
Equipment Plant. The workers of this same plant with the
assistance of the other plants, especially the Shanghail
Electrical Equipment Plant, overcame equipment problems and
solved major trial manufacture problems so that in just a
little over 100 days the first stable type  1500-kilowatt,
3000. revolution/Minute steam turbogenerator was completed.
An introduction to the experience of the Hsien-feng plant
follows: .. = S B

A, A Simple Introduction to ths Product |

- . This 1500-kilowatt, 300 revolution/minute, 6300 kilo-
volt, air-codled, steam turbogenerator can be used in the or-
dinary thermo-electric power stations in communes, and it also

‘.can be used in the illumination of medium and small mines or
plants and railway stations. Because this equipment is des=-
igned to utilize ordinarily available materials and depends

. upon easily available processing methods, nation-wide manue
facture is possible. A simple introduction to its mechanics
follows: = .- ST Ca e e .

.. ' The machine bed and supports are made of wélded steel
' plates with circulating air holes. ‘The intake air holes are

covered with wire mesh to prevent the entrance of foreign mat-

, The armature is made of ordinary silicon-steel plate
with both surfaces laquered for insulation. .After being force
fitted, they are welded. into place, thereby greatly reducing
.armature vibration and preventing insulation losses due to
such vibration. . . .
Ce The stator windings are a_réfined_type of wiring which
_reduced complicated techniques and also the amount of copper
used. The conductors are: fiber-glass wrapped. The terminals
are screwed directly to the motor bed. The wires leading from
the stator are wound into a 6-strand cable.
The rotor windings are of hard, bare copper wire, in-

sulated with layers of mica strip. The terminals are made of
< bakelite board. ~ = . - : e s

The Wihding'ﬁtiiizéé two férﬁinals of draﬁn biight-




copper with a center of annealed aluminum. The wire from the
‘ w1ndlng to the slip’ ring-has two termlnals.g The sllp-rlng is
grooved to increase cooling. ey Yo L .

‘ The; e51stor-elements in the grooves on the’stator are
connected to “the exterlor of the output llne om the motor bed
and thence c _nected to a thermometer. Cd et i o ¥

The rotor body utllizes a one-m1111meter thlck steel
sheet which after being pressed into thé groove, is “bolted
into a firm unit, Slots are then planed and the rotor shaft

_heat treated.\ '@; o ;_‘]_':jwéj’,u"yfflﬂmg}ﬁ L we s

The rotor W1nd1ng termlnals are made of magnetlc chrom—
ium—manganese steel’ forvlngs.‘ The sllp-rlng and the sheathing-
ring are madé of corr051on—re51stant steel. The entlre Sllp—
ring and shéathing unit aré heat ‘fitted and then in anéthet
heat fitting step the unit is heat fitted on the center-ring
of ‘the rotor: This final’ assembly is further mounted on the

s rotor with a key;slot +0 prevent movement. This' center-rlng
is'fitted with 16 holes to allow coollng air to circulate A=
fbout the rotor. - o R
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The‘bearlngs used are made of B83 tin—alloy and ape’ of
~the plain bearlng type The 1ubr1cat10n s a pressure feed
system. b S A

The temperature of the ir circulated throuah the gen-
erator and the machiné béd “is ‘contrdlled through the use'of a
mercury thermometer.~
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‘B.‘ Experiences in the Trlal Manufacture Ol the Rotor

R
J

1. Rotor shaft The ‘rotor SHaft s & domsstic product
forges from No, 45 corrosion-resistant steel, A metalurglcal
analysis shows it dontains: '0,51 percént carb 0 014 per—
'cent sulfur, and 0 062 percent phoSphorous. -

e Its mechanlcal pr0perties are: ‘a’ ten31le strenvth'of
52, 5 kllograms/sq. millimeter; yield point of 31 5 kilograms/
s q millimeter, ductlllty ‘of 14 pe

e After belng forged the rotor. haft 1s heat treated at
: 840 degrees C. " Its metalurgical prOpertles are sufflclently
pure to allow a minimum tensile strength of 58 Kg./sq. mill-
imeter. After the rotor has been machined it once again.is
heat treated so that its mechanlcal propertles can be _some~

- What improved.: ' AR




- e Utillzing adJustable center settlnas durlng cutting
* operations has reduced the number; of ‘times the shaft had to
be recentered. The entire proce531na ‘stép was held within
-2 milliméters' tolerance.  In processing the outside diame-
?ter of the, turblne shaft, a 51m11ar Z-mllllmeter tolerance
" was kept. 'The use of" advanced machlnlng kept the eccentrm-
city of the shaft to less than 0,02 millimeteérs, entirely
acceptable, This proves that adjustable centers are accep-
table for such operations if held within 0. 02 milllmeters..

2. Armature. The ‘drmatire are formed w1th a. one-
millimeter thick No., 3 steel sheet. Its characteristics are
_as follows: a tensile strength of 34,5 Kg/sq. millineter,
"lfductilitv of 30 percent; uhit 1o8s. Py, {g =7,6 Watts/Kg..;

fand P1 50 .75 Watts/Kv' magnetlc guctance B25 )

“14,800 gauSS. B5o = 16 400. gauSS. Bieo = 18,100 gauss. .
. ) Wiring slots coollng holes. and threads are stamped
-and after assembly the inside diameter:is lathe cut.and then
;the unit is heat, fltted -to the- shaft..,After this step; the
wiring cuts are olaned smooth. During trial manufacture, it
was discovered that the armature was too long, which caused
~.the plates to twist during asseubly; consequently, during
- final planing operations the cuts were coming out one<milli-
meter too small. Some advocated not pre-stamping the wir- -
ing slots and completely planing them in the final opera- ..
tion, however, this would overload the .planing capabillties
,"and the work could not be completed -on . tlme. Ipq;;,f megl o

After three discussions by all involved it was dec1-
ded that a key slob be cut into the stamp plate so .that the
slot would be" acceptablé upon stamping. It was also decided
., ko increase the planing Yo .a depth of 2-m1111meters.

e The stamping operatlon was undertaken as follcws the
plates were flrst stamped round ‘then the -inside was .stamped
round, slots stamped; afterward with the key slot as a base
the air holes and threads were stamped. . The plates were then
;Qrotated 180 degrees and the air holes and threads. stamped on
“the other surface. Flnally, the. lower line slots: were: stamped.

For this entire operation the internal cut and kev
. 8lot are used as. the base so. that the stamping:is entirely de-
jpendable. Such dependabllity reduces the chance for defects
~in the stamped plates..a. : e I Rt

There is a danger of,gouges appear1ng on the stamplng
dies so attentlon mist be paid to the thickness of die insul-




ation and to the use of hand grinders. Such was not done well
‘during the trial manifacture and missalignment appeared fro-
quently during assembly. “The use of hand grinders remedied
the situation. et e e s T e

The armature was assembled with a"100-ton hydraulic

- press. ' Afterward a 6-spindle,: :1-ton threadlng bar was used.
To prevent warpage due to the threading, heat treatment‘was
'then used (260 dewrees C for four hours) ‘

The boring of holes in the rotor armature is accom~
plished on a 3-meter lathe using an ordinary white-steel tool.
~+Discrepancies in cutting were too easily made' due to errors in
‘“the construction of the armature. The second cutting was made
~with a C-type cutter, allowing tolerances of 0,03 millimeter

. to be maintained. A surface smoothness o0 6 was attained,

- completely satisfactory. o codh e T

After the boring operation the armature was heat fit-
“ted on the rotor shaft. This is a key operation and requires
high standards. The heating of the armature must be uniform.

~ After heating, the inner holes ‘should be measured. A temper-

" ature of 250-270 dearees C. should be maintalned for four

- hours.

3. Planing the'slots’of the'rotbr: ‘This operation‘
is the second key process. Many large problems were encoun=
« tered. It was found that the slots were inclined as much as
0.5 millimeters. Many of the slots had not been properly
processed. In ‘the future, manufacturing nroce351ng should
“be done to a depth of 4-m1111meters.'

‘ The planing was done on a u-meter.plano-milling mach-
-ine. In planing the dovetail slots, loose armature plates
were discovered. The‘folloWing three reasons are given for
- such a phenorenen: (1) inacecuracies . in die manufacture,
(2) 'a reduction should be made in ;the assenbly pressure of
100 Kg/sq milllmeter, and (3) improper coollnq after heat
treatment., >

L, Rotor windings: the winding utillzed 2 44 X 18
-millimeter bare copper wire with a conductivity rate of 99,6
-percent and a ductility rate of 46 percent. ‘A movable-type
. winding pattern was used ‘and hence the length and width of
~the pattern could be freely adjusted. At the completion lof
each winding revolution an adjustment was made in width. The
good points of such a winding wethod are (1) short manufac~
turing period for the pattern, -(2) low cost simnlified struc-
ture, and (3) old time spec1alists ‘¢claimed that thls type is




hsuperlor to the flxed type pattern. The 'shortc:o:r'n:m'fT is that
a measurement must be taken for ‘each revolutlon. caus1ng ex-
pended effort and a chance for error. C .

, After .the winding is completed it is heat treated. The
. winding uses a 0.1 millimetér mica insulation wrapping. The
copver surface first receives a coating of No 1154 heat resis-
tant varnish and another cost is applied after putting on the
mica insulation. Such an insulation provides a very smooth
layer. When clampinglthe wires in place, it was found that
.- the slots were too wide, requiring an extra layer of mica.

; Care must he" taken that the tolerance of the mica is maintalned.

cl After clamoing the ulre, 1t is drled. ADlrect pressure
.must be apnlied to enable the wire to lay flat within the slot.
Errors were discovered in this respect during the trial manu-
chture.

o 5. Sheath1n¢ ring: The‘sheathing ring is made of 35
, XMA chromium—moly%denum steel, It is hot-forged into shape
-.-and then heat treated at 870-880 degrecs C.. Actual tests

show the following properties: +tensile strength of 90.4 Kg/
sq millimeter, a yield point of 72.6 Kg/sq millimeter, a duc-
tility of 17.4 percent, contraction of 57.8 percent, and an
1uoact strength of 1.6 Kv/millimeter.-“ R

After pr000551ng 1t was again heat treated at 850 de-
Zreas (olus or minus 10 degrees) C. for 20 minutes and then
0il quenched.. It was then immediately reheated to 580 de-
grees C. (plus or minus 20 degrees). for three hours and then
air cooled

6. Fittlng slot - wedges. ;the'wedges-are made of ‘D16
-annealed aluminum alloy ahd ordinary brass materials. The
properties of the annealed aluminum follow: tensile strength
of 53.5 Kg/sq millimeter, ductility of 17.5 percent and a
hardness -of Ry 30-32.- The properties of ‘the brass were: ten-
sile strength of 77.5 Kg/sq millimeter and a ductility of

46 percent.

of The wedges must be firmly set in the dcvetail of the

lower slot and the surfacés of the processing tools must be
snooth. In this instance ‘of trial manufacture an end-milled
“slot was substituted for 2 shaper-cut slot w1th vood results
“ano at a quicker rato. RS : : o

: The fittlng of" wedves is very 1mportant work.,“It‘is
imnortant that the lower portion ‘of the wedge be even, and
that no less that three-quarters of the wedge be in contact.




It is also important during the installation that the wedge
not be bent. - The difficulty of not enough of the wedge being
in contact often encountered during trial manufacture was -
solved by workers of the Shanghai Electrical ‘Equipment Plant
upon request. They found that our wedges were too soft be-
cause they were not heat treated The wedges were subsequently
.q‘changed. . s . o - et

. 7.;‘Blowers: -the blower support rings are made of No.
35 steel. The blades were likewise to be made of No. 35 steel
shest but our plant changed to boiler steel sheet. The weld~ .
ing rod ‘used was 42A, The blades were set in place on the
.support rings with small triangular gussets and then heat -

treated to 250 degrees C,. for the welding operation.,  Con-
tinuous welding was used at a heavy current., After welding it
was found that the rings had ‘contracted so that the actual out-
51de dlameter was sllvhtly smaller than the drawings called for.

, - 8. Center ring: 1t was forged of No. 45 Steel whlch
‘had been heat treated at 840 degrees C. for four hours. After
processing, it again was heated to 830 degrees C. and water ‘
guenched. Tt was then again heated to 550 degrees C. In its
heated‘conditioh it was placed on the shaft;‘ ‘
9. Pre0151on turninv of the shaft' in pollshlnv the
outer surface of the shaft, deviations in iron plate were no-
ticed. These were probably due to inadequate pressure while
forming the armature. ' This was esne01a11y true at the wedge
connections, ,

C. . Technical Experiences in the Trial Wanufacture of the Stator

1. Welding and proce851nﬁ of the machlne bed: the weld-
ing of the machine bed was the first steo in the processing:.
and as the preparation was not adequate, the shop did not un-

. derstand the job requirements. However, due to: the urgency of
the job they finished two bases in just a little over a week,
Inspection showed errors which deviated from the original -.
drawings. To ensure the trial manufacture of this new product
we decided that these two bases would temporarily not be used
and built two others.

2. Stator armature: the stator plates are made of 0.5
millimeter steel plate. Prior to machining, the specialist
held a discussion and determined that neither filing or grind-
ing was necessary. The difficulties in exterior diameter dis-
crepancies was settled by first reducing the plate to a blank
form, then punching shaft holes and standard holes. After .
the pattern Was'completed, two coats of no 202 paint were



applied and the 1nternal holes made. Dlscrepancles were cut
to less than 0.3 millimetors through the 11ning up of centers
for punchlng operatlons.<*-“

~.The force fittlng of parts is the key to the stator.
Prior to fitting, measurements must be taken of pressure ritios.
During initial tests, errors were found in the llnina-up of
. dies. . Variances in pressures were also dlscovered varylnv
"}Prom 13 to 18 Kc/sq mlllimeter.. S

3. Stator w1ndina'” the W1rina used was 2 26x8. 1t
was fiber-glass covered, and coxted W1th No 2240 varnlsh hav-
ing a conductlvity of 99,7 percent . i

The orlglnal de51pn callsd for the use of a Jacketed
‘1nsulator for the stator wiring facilitating the use of the
gencrator in any area of the country. Due to the lack of mica
paper, trial use of other wiring was undertaken.” The insula-
tion actually used was seven-layers of 0.13 mlca, W1th an out-
side s1nglo layer of 0. 15 floer glass. : » .

Voltaae testlng after clamplng operatiohs, dlsclosed
"sparking”. Ths follOW1ng four reasons were most prominent:

(1) inadequate insulatlon strength.

(2) poor 1nsulat1np characterlstlcs in the 01led
wWrapping tape. S :

(3) : structure not insulated according to drawing
spsciflcatlons.

. (4) 1ack of 1nsulation on voltage test leads.

‘ g The "sparklng" phenomenon was reduced by proper 1nsu1—
atlon of leads. o : ,




MKu H51n-min, engineer,

,jElectrical Instrument

. Research- Office, First

aﬁ'hinlstry of., lachlne

" Industry . ey

e QU €lectrical instrnment -manufacturing industry started

- 'n 1936 in such places. as Tientsin, where relatively

. small-scale civ11ian operated plants cculd only repair instru-
ments and enPage in, snall-scale production of simple instru-
ments for sw1tch boards.‘ Even the materials and parts for .
these inétruments were . imported On the standard scale. they
would generally be rated class 1. 5 and under. :

. {‘

A""*!

o the establishment of the Peoples' Republic of
China’and the rapid development of industrial and agricultural

. enterprises the need for electrical instruments has 1ncreased.

. The electrical instrument 1ndustry has done much in the”flﬂht
for liberation An regards to. improv1ng many of Old China s
1ndustr1al plants.‘ At present it has- become ene of the newer
elements Within the electricalxequioment industry; but none
the less one’ of the_.mportant ones.&: R

pedtmels T Jvﬂf

HON &
LI

With the establishment of the PeOples' Rooublic”in 19h9,
the’ party lead our entire nation An .8 1arge scale economic re-
formation@ The electrical instrument 1ndustry on the . one hand
actively established and developed state~operated plants and

afm nufacturing industry of dver . 3 000 employees. At "that
timc At could already produce such instruments of . under class
1 5'as ampmeters, voltmeters,{wattmeters, frequency meters,

. ‘phase‘meters Simultaneous 1nd1cators, .and various types of

. ‘ meters. unlversa meters. delicate flow indicators register—

g ing under 10.107C amps mnits and also such instruments -of -
under class ++ (R 5 as: Wheatstone bridges. ";This progress cre-
ated good conditions for the, great leap forward by the -elec-
trical 1nstrument industry during the First Five4Year Plan.

W LR . waypb .
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During the First FiveéYear Plan, the médern Harbin
Electrical Instrument Plant was built with Soviet assistance.
This plan, from design to production, received the assis-

- tance of Soviet technicians. The USSR supplied all of the-
i”production and construction materials and also trained great
' numbers - of leadership cadre, technicians, and -torkers. The
unselfish assistance of the USSR has left an indelible im-
pression on the Chinese electrical equipment industry.

: The completion of ths’ Harbin Electrical Instrument y
Plant created ‘one of the ‘major’ ‘parts of our eleetrical’ in-}
-+ gtrument’ industry. ‘It enabled us to quickly ‘move from a -

Ty dow technical 1e¥81 ‘to the most advinced Jevels, This
modérn- plant conducts new product product research. desisn,
T trial’ manufacture, testing, and 1nspections in a ‘modern lab-
oratory. Theré alSo ‘are Other shops for the: ‘manufacturs” of
parts and streamlined, large-scale production shops. The
processing of key parts all use the most advanced’ techniques.
“In the field’ of precious stones. from their cutting. shap-

“~*ing, etchin “and grinding’ to" polishing, the éntire operation

“itilizes the mOSt advanced ‘semi-automatic and ‘fully automatic
riacKine tools. “Not only is productivity increased, but the

" 'use of man-made - corundum can enable 1nstruments with a tol-
erance “of ‘:¢lass 13 to class 4 to be built, such ‘is compare
able to that of the United States. Shaft-point manufacture
is also being semi-automatic or automatically carried out.,

" 'The’ smoothness ‘of these’ points can reach class 14, Tol~ ..

"‘erance ean bé held within'5 millimeters. Utilizing non-‘e{
jcorrosive cobaltetunesten alloy in manufacturing instru-,,f
ment shaft—points can’ ‘ensure good anti-corrosion and anti-
Vmoisture qualities. Thé manufacture of "floating wires" al-
“§o utilizes special equipment in wire dratring, | washing.
streching, heating,.and forming. The wire uséd in precision
equipment such as thickness gauges, which ean measure down
“to 6 microne, is also in nroduction. Therefore, “the tech-

" niques for the’ thres: important ‘elements of indicating instru-
ments, precious stone bearings, shaft-points and floating
wires are Within our capabilities. ‘Other’ important techni-
‘ques which we* “‘can handle includé the’ complex heat treatment
-and agingof’ high-conducting maanetic alloys. Because of the
high degree of ‘precisencss required in" the manufacture of |
electric 1nstruments and instrument’ parts ‘we' are uti1121ng
-¢old punching1 prec131on ‘forming, and bakelite forming rache
“4né tools, "and ‘automatiec, seni-automatic, and hand-operated

: .implements to ‘reduce’ manual ‘labor and greatly increase pro-
--ductivity and quality. Taking kilowatt-hour meters as an
«example one can be produced each 36 seconds. ~'*v '

At the same time, the Shanghai Electrical Instrument

o io -




Plant was established (1954) and entered production. With

., -continuous -development ‘and techniéal reform it has .already

become a large :and modern electrical instrument plant. .Be-
. -sides produding general electrical meters-and instrunents, -
it has also trial manufactured precisior instruments -and '
self-recording instruments for metallurgy, .chemistry, geo=
logy, and scientific research. Several privately operated.
plants at Shanghai, Tientsin, and Peiping combined into *:.
< jointly operated: plants thereby rapidly increasing their

development. B o _ it e

. Taking the Shanghai publicaprivate j01ntly operated
- 8lectrical instrument industry as an example, ‘the: total nume
ber of workers increased 302 percent in. the: period from 1952
to 1957, and.the total value-of production lose 1210 percent.
The labor- productivity rate at the Ta-hua Instrument Plant
alone was up . over 100 percent in 1955, as against that of
1954, and its total value of production increased over 200
percent in the same period.

- By the end of the First FiveAYear Planf our electrical
1nstrument 1ndustry could already supply many new products.
§Atvthis time there were already in production the: 160X160
millimeter, DC and AC, 50 and 100-8000 cycle, l.5-2.5 per--
cent accuracy indieating meters, In the field of such in-
-struments as distributors, -auxiliary resistors:or méter
.-transformers we can manufacture pieces of" 600 and 3000 ame
~;peres capacity (DC) and in: 100—46 OOO kilovolts (AG)

, The Shanghai Instrument Plant has trial manufactured
na series of DC ammeters, voltmeters; AC frequency meters, .
angd: three-phase ractive: and inactive meters for switchhoards,
Special marine switchboard instruments are also being trial
manufactured ‘at Shanghai. - Such marine -instruments -can oper—
..ate in temperatures of .-40 to plus 60 degrees Centigrade, ..
'and‘under conditions of 98 percent relative hunidity; they
are also shock :resistant. - -They will be made of '3 high<: -
platinum alloy.  The manufacture of clock~type current mea
suring devices of 1.5X10" -9 amps/millimeter/meter sensitivity
has begun.
. we can now produce in quantity various types and a -
broad range of capacities of electronic instruments. - Among
these are-some which use’ferro-magnetic materials, Not = =~
only are they structurally simplé,-but théy -éontinue to -~ «"
receive the praise of all departments which are u51ng them.
After the Harbin plant trial manufactured and pro~”
duced class-o 5 electro-magnetic scalar indicating intruments,

- 1l -



oy B T JE Ty ST TR VR NN L
it also -trial manufactured ‘elass <0. Zfammeters,ﬂthe indiecator
of which was only 300 microns ldng: ~ They utilized a high-
magnetic alloy, an:illumiriated ‘didl, ‘and a knife typs indica~
ting needle. ~:In-1957 ‘a ‘production linec assembly system was
set up .for the full-scale “and quaritity production of class
~0. 5 prec151on meters, which greatly 1ncreased production.

'With the great development of the electric 1nstrument

manufacturing industry and the urgent increase in variety
and output of products, our domestic needs were greatly sat-
isfied by the-eénd of the First Five~Year Plan. If the need
-in- 1953 was-‘taken 'as a base of 100, then by 1957 it had risen
to 245 and - cur self-sufficiency"rate was 70 percent for el-
. -ectric meters in 1957.: Imports had béen ‘greatly rediced.
Taking kilowatt-hour mefers as an'example, in 1952, 140, 000
were imported and in 1957 only a little over l OOO Were im-
ported., - .

Since the great leap forward in 1958 the electric
Irinstrument -and méter: manufacturing industry” is Tike other de-

partments. An that it has greatLy dévelopad. - Production of
meters and instruments is’ greatly increased and key products;
continue to be . created. SEEE AT :

“In 1958 a’ claSs—O 1 AC dual-use standard ammeter was
produced and in 1959 & -¢lass~0,1'standard Yoltméter ‘and watt-
meter wers tridl produced. ' Standard elass~0,.1 meters are al-
50 being trial manufactured. These meters are the highest
quality now being produced in the world, and at that by few
countries, : 411 materials and parts A their manufacture” are
.of the highest levels and- quality. ‘We studied Soviet ads
vanced ‘exXperiences and are utili21ng the most advanced con=
-struction. ' The'indicatdr is only 560 microns long:” The
interior works is of the automatic=return type and usés high-
magnetic alloy multi-layer screening. The trial manufacture
of class-0,1 instruments 'illustrates the fact that doresti-
eally manufactured: 1nd1catinw meters have already attained
.present world standards. @ v Lt

Class-0,2 AC and DC line voltage, current, frequency,
and power meters and potentiometers have already entered pro-
duction. -Their‘capacities range in AC current from 25 mill-
iamps to 10 iamps; involtage-from 300 volts; in power from

0.5=~10 amps; 75=300 kilovolts;  in frequeney from 45 to 2600
cycles and.in DC -current.from 15:millismps to 30 amps; ‘and
in DC voltage from 45 microvolts to 600 kilovolts., This
bas1cally satisfies the need of test facilities in labora~
tories,.- cef L E e Tper , . P R R SN




‘ The usc of stressed wire and polished structure has
ramsed the selectivity and aceuracy of the meters, 51mplified
" their structure, and lowered costs. Thereforo the use. of
such construction is’ snreadlng ‘throughout the 1ndustry. ‘We
will further trial manufacture similar meters in class-0.5
with current capacitles of one. mllliamp and voltages of 1.5
kilovolts.,

&he‘use of stressed wire in switchboard instrunents
.is under broad research and trial manufacture. The. Su-chou

"fInstrument and Meter Plant, built during thé great leap for

‘trard,with the assistance of brother units, producéd a number
of stressedJW1re meters on the Nat10na1 Hollday. These
meters have not only hlgh technical and mechaniecal properties
* but’ also high ecrnomic value dué t6 ‘the savings in bearlngs,
“ precious stones floatlng wires eto.‘fm‘

To meet the expanded use of medium- and high-frequen-
tiés in industry, a serles of 1000-8000 cycle meters has al-
“ready entered production. To reduce the size of instruments
used in sw1tchboards,‘a rectangular meter with an outside '
measurement of 98 millimeters and a rotation of 240 degrees
with an indieator of 130-150 microns was trial produced.
The use of such meters can cut sw1tchboard surfaces by 50 -
percent. . :

“In the field of measubing AC and DC high voltages, a
class~1l.5 static electric voltage indicator which can be used
in a wide range of frequencies was trial manufactured. Be-

‘side this, to coordinate the development of magnetlc mea=
f”surement a megometer with a2’ maximum error of plus or minus
"1,0 percent and other very important watt-hour meters will
be ‘trial manufactured in the near future.‘ S :

_ Under the principle of close corrdination of scienti-
_fic research and productlon, besides. the Instrument and -Meter
"Research Laboratory set up by the Pelping Electric Apparatus
'Scieritific Research Instltute, there were also established
at Harbin and Shanghai electric meter research labs and elec-
trical apparatus labs in 1958. Under the forementioned co-
ordination, many new products havé already been trial pro-
duced. A 12-line oscilliscope with an X and Y axis is also
in activé trial manufacture, Before long, both short- and.
long—dlstance measurlng dev1ces Wlll be trial manufactured.

S In the past two years, electric’ instrument and meter
plants have expanded to several places throughout .the country.
" “The working force is now ‘about 15, OOO, a sizablé technical

force.‘ Domestlc electrlc meters and instruments, as regards
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‘ varlety end quallty, already can be ba31cally meet present
" domestic needs. 4oreover, we have begun to assist other
natlons in’ the establlshment of thls field. :;‘Q'”‘ -

Iii‘. NET E'I_ECTEICAL‘ PROD’UC&"S’ IN 2959
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. 1) In testinu the stablllty requlrements of hiwh vol-
:‘tage cables, the Shanghai Cable Plant utilized a 35 kilowolt
"single~core,’ satuiated, lead-armored, electric power cable
to act as . a "pulse" capacitor in the ‘manufacture »f 2 1500
kilovelt, 22.5 kilowatt heavy-duty "pulse" voltage generator.
"The testing has shown that at capacities of 2000 micro-micro-
farads and above, wave 'forms reached 1. 5/43 5 microseconds.

» The successful completlon of ‘this piece of equlpment
'"has solved two key problems. Number one:  a method to reduce
the internal inductance of electric ¢ables used as. capacitors,
and number two: created a 330 kllovolt and over,. small-
scale electrlc cable.\' . .

Economlcally speakln "the manufacture of such a piece
of equipment (not ineluding auxilary equipment) would cost
about 15 percent of the cost of importlng a 51m11ar foreign
product. . - _ L .

A "pulse" voltaee generator 20 years ago was a olece
of” complex technical equipment, quite expensive and avallable
in only a few hldh~voltage research labordtories. " Now it is’
available for ordinary use by many 1ndustr1al plants and
scientific research organs, -

) , 2, The Electrical Pbrcelaln Research Offlce of the

" First Llnistry of Lachine Industry in close congunctlon with
‘the Chfing=hua Unlver51ty and the Sian High-voltage Electri-
cal Porecuiain Plant, on the basis of the great leap forward
of 1958, recently trial manufactured an 8.5 ton hlgh-ten51on
suspenS1on-type insulator. o . .o e

, Suspen51on—tyue 1nsu1ators are used on high-voltage
transmission lines. The, types commonly in use in our. coun-
try -are 10-inch imitation American and TT-4,5 saucer-type
Soviet insulators. The mechanical-electrical characterisics
of these 1nsulators are comparatively low,. The mechanical=~ -
electrical load varies between 3.5 and L,g tons per hour, far
below that required fér construction in cur nation. Espec-
'i1ally in the eonstruction of the San-Hsia Hydroelectric Pro-
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jeet on the Yangtze River, a hydroelectric power station of
great capacity, where transmission voltages are of the 500,
000 to 600,000 kilovolt class. With high voltages and great
distances to traverse, insulation qualities will be increased
and line capacities increased. Such requirements call for

" inereases in the mechanical and insulation qualities of in<
sulators to satisfy the needs of industrial construction.

After the Sian Electrical Porcelain Research Office
received these projects, it immediatedly went into close co-
operation with the Sian High-voltage Electrical Porcelain
Plant and the Ch'ing-hua University to engage in design and
trial manufacture. According to test results, in comparing,
this insulator and the Soviet TT-8,5, it has been found that
the most important properties are the same. Its mechanical-
electrical load is 8.5 tons per hour, surge voltage is 150
kilovolts, mechanical-clectrical breaking point is over 11
tons, but its weight is 5.2 kilograms lighter than the Sove
jet insulator. Its former outside dimensions of a diameter
of 300x200 millimeters have been reduced to 280x150 milli-
meters. Of special note is the height which has been re-
duced by 1/4. Because less supporting steel is required, a
great saving can be made in the steel needed for constructing
a high-voltage tower. This insulator, compared with the TT-
6 and the TT-7, is lighter, which clearly shows the advanced
level of design work.

The successful trial manufacture of such a porcelain
insulator will provide a sorely needed item in the design of
future ultra-high voltage and large capacity transmission
projects. To supply the needs of the long-range development
of our hydroelectric network, a 16 ton saucer type suspen-
sion insulator is under research.
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