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Ch'eng-kuan Commune
Flour Miil: milling charge is based mainly on power consumption

Hsin-hsiang C. Ch'i-li-ying Commune agricultural machine station

Batch production of power tillers; engines purchased for 700 yuan from Hsin-
hsiang ti-ch’ii #2 diesel engine pl.; engine is model 195 12 h.p. diesel, 150 kg.,
2000 rpm.; same engine used in Lin C,, slightly less expensive here

Ch’i-li-ying: processing fee at flour mill 0.01 yuan/'kg.
Commune machine shop produces seeder, price fixed ‘‘by the brigade’ at 35 yuan

sumably per catty)

Briefing at production brigade: grain milling fee is .01 yuan per chin (contradicts
above? different milt?); no fee for cotion ginning because all cotton is sold to
the state

Seiling price for grain: Q. Has it gone up since 1962? A. Basically no, but there
have been readjustments
Wu-hsi County Iron-Steel Plant

1974 gross output value was “over 9 million yuan™; output consisted of 10,000 tons
each of steel ingots and rolled stee! (reinforcing bars and angle irons); value of
both products was included in calculating overall gross output value; therefore
average price of all products was approximately 9 million/20,000 = 450 yuan/fon

Therefore assuming that angle irons were produced in small quantity (we saw none
being produced or on hand) and/or that their price is similar to that of
reinforcing rods, the price of steel ingots may be calculated at 400 yuan/ton

Electric power—average cost .07 yuan/kwh

Conversations in Wu-hsi
Moped (motor bicycle} about 250 yuan
Power tiller about 2000 yuan
Wu-hsi Clay Figurine Plant: Gross value: 37 million yuan for 7 million figurines,
so the average ex-factory price is about 0.43 yuan
Shanghat Shaped Steel Tube Plant

1974 gross output value 15 miliion yuan; processed 9000 tons of all metals,
therefore the average price of their output is 1667 yuan/ton; cutput seems to
consist mainly of steel tubes, but also includes aluminam, copper and brass

Shanghai Ma-lu Commune

Machine shop manufactures diesel engines for which the price is S50 yuan/set;
this is mode! 1E65F air-cooled 1 cylinder diesel, 3.5 h.p., 2000 rpm., weighing
38 or 42 kg. depending on the materials used
Shanghai Chia-ting County Agricultural machine repair and manufacturing plant
Producing rice transplanters (1260 units “so far” this year); price (without engine)
is 1000 yaan per set
Ma-lz Commune
Grain and cotton purchase prices have not risen in recent years

Visit to street committee

Price data obtzined in family visits:
rice: 10.5 fen/catty (Grade 1); 14 fen (Grade 2)
pork: 0.9 yuan/catty
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Thisis the first. of a senes of occasronal papers whrch 1t is h0ped may prove useful '
to. pIanners and. decision’ makers, to. government rrumstrres and busmessmen who_.;-
may be mvolved in, rural and urban development C :

Whlle tlus pamcular paper deals wrth the econormcs the pohcy and the mfra—
structure necessary for small scale- cement plants to succeed, other papers will deal
not’ only with economic -analysis of appropriate technologies but will touch on
;wrder 1ssues of development in poor countnes

.These_-are not technrcal papers whlIt-. they do inciude a general descnptron of the
_concentrate on: the socral and ‘economic: aspects that are mvoIved

tion . of thrs paper A8 partleularly tlmely because & the Intermedrate R
chnology Development Group is"currently involved in a project ‘ta set up a
mmercral pilot plant in" India to: ‘produce 25 tons.of portland .cement a day, -
association’ w1th the Approprlate Technology Development Assocratron of Indla '

on Sigurdson, Ithe ﬂuthor is presently Research Fellow, Engmeermg, at the Scanda-
institute of Asian Studies in Copenhagen; Denmnrk He is also the author of
monograph Rural Industnahsatron m Chma. '




Mini Cement Plants

'-'Mml cement plants have recently attracted attention from international agencies
and from industrial economists ‘concerned with development. The substantial
- research carried out by the Cement Research Institute of India and the more recent
. actmtles of UNIDO to provide standardized designs is an outcome of this interest.!
©_".'The global productlon of cement was 700 million tons in 1974 most of which
_was produced in rotary kilns. However, approximately 5 per cent came from vertical,
- usually relatively small kilns, most of which are iocated in China. The World Cement
. Directory gives 72 locations in 17 countries — China not included — which together
have more than 200 kilps in operation. {See table 1). The majority of the vertical
kilns outside China are found in France, Germany, Italy, Spain and Yugoslavia.In
: -addmon, more. than :2800 small scale - cement plants - usually one active kiln eaeh_ L
- are today operatmg in China. - ' '

e Table 1
R : Global Survey of Vertlcal Shaft Knlns _
Country.. ' Number of = Numbero f  Capacity Production
ST locatzons active kilns  (tons 103) (tons 10°)
' 1. 1 50 n.a,
1 6 700 . 630
1 1 140 116
1 2 316 269
1 4 280 286
1 2 n.a. n.a.
1 10 n.a. 542
: 1 . a2 e MB e TBL
T CA@L s L
B 39 conas na, o
Sl S e 0300 s amaal
S B i~ -192 L -'.1148
‘147 - na, L na.
Switzerland - RS 55 36
Yugosiavia - i “ma. U na
s 72 _.2_2_1 Fstlmated capacuy .
L 10 000 i

: Source World Cement Dlrectory, -'I‘he Eumnean Cemeut Assocmtlon Cembureau Pane 19'72 : ;
1 'I'he presentatlon heze is an adaptatlon from an article. Small Scale Plants in Cement Industry_' :
..., Use of Vertical Shaft Kiln .Technology in China . pubhshed in the Economiic and volitical -

'Weekly (Bombay), Vol X Nos. .3-1; Annual Number, Februaxy 1976 The study of mm1

: ive u,ral [ndust _ltz;mon in 'C’hma. Cambndge, Mass
,fUSA 1977 Addntlonal research has been_ arried out during Septe ber and Octobe 1976
Reseatch Policy .Program, i R




__ _Iy3|s of Chmese Cementulndustry

_’I‘he US Bureau of M.nes has ina recent study pointed out that the Chinese cement
mdustry is becoming a world factor.! Current output of more than 40 million
‘metric tons is catching up with the leading industrial countries and is continuing to
‘rise. "China manufactures ordinary portland cement as well as portland blast furnace
_alag cement and pozzolana cement.?
* ' The most strlkmg feature of the Chinese cement industry is the recent and rapid
m*roductlon of vertical shaft kiln technology which is used in most small scale
.'cemem g.u.aum The number uf muaﬂ cement l.ucuu.a, a}.ulual. all uf l.hcl.u located in
rural areas, has increased from about 200 in 1965 to more than 2,800 in 1975.
Total production from small plants has during the same period increased from
roughly. 5 million tons to an estimated 25 million tons. So, the average size of such
lants has decreased con31derably - from about 25 500 tons per year in 1965 to
OIOOtOnsm 1975, o

“The annual production of cement has tnpled in the penod 1965-1975 and now
ands at roughly 48 million tons, The share coming from small, rural plants has
onsequently increased from roughly 35% to 57%. Furthermore, most plants are
ery .small. ‘A number of relatively large small cement plants have also been built
uring the penod Some more. information on this development is provided in
ie: 2 :

Table 2
Estimated Production in Smzll Cement Plants in China

Ye_at- - Small plants Big plant Small vlant Total Production
' Total Average Production Production
number size (million (million tons) ( million

(tons} = tons) oo oo Btotal tons)
T ___o'ta_l producnon A

07 _
69'.'

104 a0 259

.';"-1_4972 2400 7400 192 177 48 - 369 .
: 2 800_ _7 100__ "19 9_. _ _:‘._;_-19 9. CAQ s B98I

s e

Institute of lncua, New‘-D'e_lh "91'5




_ : descnbes 1n 2 very condenaed form-
the reasons for develong mini cement plants in China. Second, an attempt

wﬂl be made 1o show that the same technology :may not be approprlate in India’s
“economic: development (or that of other developing countnes) even if justifications
“for ‘mini_cement plants appear to be identical to those in China. That is unless
government attitudes and a number of national policies are changed.

The kilns in China’s modern small cement plants — usuaily operated by countles
or: prefectures - generally have the- folluwmg features:

1. the feed is uniform nodules obtamed from a sunple disc nodulizer

2. the kiln is fed more or less contmuously by a team of men working on the top
= of the kiln o

3. clinker formation is conﬁned to the upper portion of the kiln

-4, draught is usually mduced and heat exchange takes place in the lower portlon of

“the kiln . : :

- clinker dtscharge is usually dlscontmuous T

- fuel economy is good because R

“a, fuel is being: mterground into the nodules »

b, there i is efficient heat exchange within the kiln -

c. and porous clmkers Wh_lch need 1ess energy for gnndmg

An Important conmderatlon may be the fact that the initial smallness of a plant
es the capacity of the plant to.grow with the local demand. This may make
rall costs lower than lf 4 large capactty ‘plant had’ been set up from the veryl
egmmng . :

The production costs in very smalI plants are mltlally falrly high, but usually
s*xderably reduced when plant size'is increased and the technique is fully mas-
‘tered. A.:major 1eason - for ach;evmg comparattvely Iow productlon costs may




Co: 'Cé'n's,umptl_on: Employment e -j-.f_-lnvestment
: (mllhon ¥) “per ton- per worker Atons):
358 Y120 375 3350 . 89
810 . ¥96 0195 11,850 . 607
120 o ¥IRS 176 -_}.'2,860 s 729-

nous sma!l-scale amd Iarger-scale wnth 1mp0rted large-scale cement plants S

Iﬁvestment ' - - Investment per ton

- ~US. $35.0 million : e . * (incl site consturction):

i : E (incl site construction) -
(incl site construction) :
(incl site construction) - ] -




P i e A oewan

UlPUbfu H. l.h UDUU 101 l.ll.U GA‘Id.L,LU]._Y p[l\-U lb d.IUullU IU yudu per ton o
es and planned proﬁts are included. If deprecratlon maintenance charges
. and possible capital charges are calculated to 25%. of the investment costs this
" would then amount to 9.4 yuan per produced ton in the 32,000 ton plant and 4.4
“yuan for the largest of the two mentioned plants using rotary kilns. There are, of
course, other economies of scale. The wage costs become relatively less important
" with increasing plant size. Coal consumption per ton cement does not differ sig-
“nificantly for plants of different sizes and there is no reason to believe that elec-
- ‘tricity consumption would be significantly higher per ton cement in a small plant
.compared with a big one.

In the field of cemeni manufacture China is also using foreign technology ts its
advantage but not complete plants. According to a business report, the Machinery
Export-Import Corporation has been discussing the importation of certain critical
equipment for a cement. plant with a production capacity in the range of 1.0-2.0
“million tons per year. The total 1nvestment costs for a plant with an annual capacity
- -of 1.0 million tons per year would be US$35.0 million (1975). If this amount is
converted into yuan at the official exchange rate and is calculated as costs per ton
cement it would amount to 70.00 yuan per ton which would include costs of site
construction and all peripherals. This is considerably higher than the domestic
alternatives as presented in table 4.

. .In a report commissioned by UNIDO in 1973 it is claimed “Today it is possible
-build a vertical kiln cement plant at a fraction of the cost of conventional plants,
which permits the economical establishment of a cement industry on a small scale™.
The author, Steven Gottlieb, points out that “during the late fifties studies were
conducted and published about a new modernized vertical kiln which led to a
better understanding of the processes involved in it. Based on this work, substantial
improvements were made — vertical kiln plants were built which proved that
hey .can produce uniform .and excellent .quality cement, in smooth, troublefree -
) ertical kiln cement proved t0:be competltwe in every respect, pei-
1 the most involved concrete structures suchas concrete platforms"f
1_n the sea bed. off shore in Australia .
In Al more recent UNIDO report2 itis argued that a plant producmg-'{

down costs. conmderably For instance, accordmg to mvestrgatrons made by the'g'”:
Cement ‘Research Institute ‘of India- (CRII) New Delhi, the most econormc shaft
would have a productron of 25,000-33,000 t/a.

he CRII has also carried out extensive investigations regardmg shaft k]ln opera- .
: dran experts have desrgned fabncated and successfully operated for more__ _

S Development note for the ca!cmmg and sin temrg 0 f cement clmker and other marerrals ina
new shafr kdn prepared for UNIDO by Steven Gottheb UNIDO/[TD 223 13 November o
#1973, -
.--'-'Development of Appraprmte Technologv for Smatl Sca!e Producnon of Porrland Cemem in:
east Developed Countries and:Regions RP/]NT]76/021 (16 September 1976). The ‘report,
is based on the work of Harald C. Boeck, who on'a UNIDO mission vrsrted four shaft kiln
atest kﬂn for an ori fired shaft krln f_ S :




electric power)i -

-a Dry process rotary kﬂns wnth preheater and calcme_r :
b, New development in semi-dry. process shaft kilns
eI mtenSlVe locaJ manufacturmg of machmery is. p0551b1e

stment costs per ton of cement for large centrally located plants rarely compen—
sate for the increased trarisportation costs compared with widely distributed smaller -
ts. Now.. productlon costs depend on the efﬁc:lency of ‘the plants and ‘many of ..~
the small - plants are of course.initially. much less efficient than the larger plants.
However because of the lumpy character of some production factors of the large




Ta'ole 50
Transportatmn Costs in Hope1 Provmce

. Rallway 'f¥ 0 GlOIton km L (100 km coa
R ¥0. 015/ton km {100 km pig iron) "

¥ 0.017/tonkm (100 km cement). -

¥ 0.018/ton km (100 km steel)

¥ 0.027fon km (100 km steel products)
¥ 0.045/ton km (100 ki fertilizer)
Lorry ¥ 0.24 /ton km {flat rate)
Horsecart ¥ 0.21 /tonkm {11-15 km)

trans,portatlon costs in the early ’60s in Hopei province (where Peking is located) are

“.given in table 5. The: apparently hlgh costs for transporting by lorry may reflect the

use of small capaclty ‘CthIeS poor roads and also a consc;ous shadow-pncmg of L

this means of transportation, . _
The influence of transport costs can more easﬂy be understood by lookmg at - ¢

' '_fferent alternative ways of meeting an. assumed annual demand of 32,000 =~

t each of nine counttns It must be.assumed that an average region with nine

countles would cover approx:mate ly 22,500 km?. The general policy today is that

ch’ county. — where raw materials are available — should have its own cement

plant.: The' centralized altematwe s to build a rotary-kiln plant producing 9 x

:32.000 tons annually To minimize transport costs this would then be located in

he centre of the region. See ﬁgure on page 13.

The average increased distance (alternative 1) for sending cement to the county

centers before remstnbutlon — would be: 4 x 50 ;4 x 70 = 53km

' n‘ _the absence of cheap rallway or waterway. transport. the cement produced.

ra]ly would then have tobe. manufactured ata ost whlch lS at least :

' th efore -seems hker that the costidifference :.between.blg rotary.kjlns and
small: vemcm kﬁns _1s_not sufﬁc:lent for centrally located plants to be. buﬁt to meet




_ be safely ass _med _that the total drrect employment etfeet from rural : :
'nly) would amount to at least 250 000 Thrs :

modern Iarge scale cemerit olants producmg the same quantlty of cement and usmg :
ot_atrng kl]n with an annual capaclty of roughly 5 00 000 tons

-,-_emproyment effect Frrstly a large number of ptople are belng trained in the
-process of ‘industrial technology Secondly, a sizable number of people inside
fproduction units have received training in orgamzatronal skills. A smaller but still
izable number have been tramed m admmlstratlve skﬂls relatmg to the procure-

2 To understand the development of mini eement plants in Chlra ‘t is necessary to
€e. 1. partlcular prant and- the industrial sector as elements in a complex system.
hts_ indusirial system must be analyzed at the reglonal sectorial and national level.
b :system must provide cons1stency If a certarn manufactunng te r-hnology is poing
' mtrod“ced into it. .
onsequently, when formulatmg p]ans for the. role of rural technologies and
ale industries these must not be seen as an end in themselves. Usually, each
1ent of -small scale mdustry ‘in"most developing countries has tended to be
ered ‘in isolation, Questions of scale and technology have usually been dealt
w1th_ constrained by the exrstmg system w1thm a narrow framework of policy and
hort_ t1me honzons _ : -




g 4 general view of tﬁe plant. The kilns are on the right and the silos are on the left.
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_Labdﬂitoi’y' testing fnq'ierials.at thep.




Comparison with India

- i“he lowl smal! cem n_t plants - asnde from fann rnachmery and loca] engmeermg
. ‘provide one of the most. successful examples in China. of using alternative tech- .
" nologies “for rural mdustnal development. The question immediately arises why
= this approach has not been dupllca_te_d in other developing countries. However, the
- feasibility of small cement plants has been studied and 1 wili use such information

" . to bring out certain similarities and differences.

I have chosen a comparison with India for several reasons. First, the level of
economic development is similar to that of China. Second, the justifications and
* . constraints generally apply to India as weil. Third, the order of magnitude of
cement production in the two countries is the same. However, China today manu-
.. factures 57% of her cement in small plants while all the production in India comes

from conventional large plants.
Recently, the development of mini cement plants in India has been promoted by
the Ministry of Industrial Development through the Appropriate Technology Cell.
e Cement Research Institute of India has been commissioned to carry out a
number of studies. Accordmg to these, mini cement plants are justified in a large
number ‘of Jocations_and production costs are claimed to be close to those in blg
plants — at least under laboratory conditions — according to the Institute.
' 'ZExpenmentanon in small scale cement plants in India can be traced back to the
indo-Chinese War in 1962 when people within the Indian Defence establishment
ok ‘a number of initiatives designed to provide localities in outlying areas with
ment. plauts A piloi plant at Jorhat in Assam is obviously such an example.
However, Sctence Today (Bombay) reports in a special section on cement in the
a_nuary issue 1975 that “the shaft kiln technology has not become popular in
e  country. The first shaft kiln was put up rather hurriedly by the defence scientists
in ‘a Border area in 1963 with imperfect know-how and transferred to the Tamil
Nadu Industrial Development Corpc:ution the same vear. The plant failed”.
' ln the early 70s the chauman of a working group on small sized plants requested

_mental plants revealed_ that ! condfmc v1abll1ty could: not*be ascertamed f two of "
; : pressed about the: quahty of cement_ Avaxlable :

.technic' _and economlc data from the remammg two plants enabled the workmg '




group ‘to_ conclude that “‘depending upon the availablity of mineral deposits,
instaflation of . - cement plants of 30-tonne and 100-tonne per day capacity can be
deemed appmpmrc This size range would most likely include the major part. of
the | d in small"""'lams in Clu a—ifn al: : o

Desrgrrs rrf mechamcal_sup_potts for - thy .'va_nous operatrons ‘suchas: conveyor
stems, silos, nodulizers-and Kilns. depend on the types of 1aw materials used and
the . scales on. w%rch the ‘operations are carried out, Technologrcally there is no
specral facter restricting the scaling down of the process. However, the process
must be economicaily vrable —at least when all external factors are taken into
wrrsrderarmn

‘The group further argued that the location of small scale cement plants in
fdrfferent regions of the country:depends on the availability of basic raw materials
and that transport costs need not be a constraint if the cement is produced where
the marker is. Furthermore, as vertrcal shaft kilns are utlhzed for producmg limited
$mal] sr:aie vertical shafr kiln cement plants can be located in areas where com-
munication and transport facilities are not well developed but where limestone and
al .are  avaifable - in hm:ted quantmes sufﬁcrent to sustain. the plant for about
0-25 years. -

On the basis of- these cntena the group prepared a list of approximately 35
locations suggesting that either ‘plants of 30 tonne pzr day or 100 tonne per day
iould be set up in these places. It was further suggested that a phased programme
_ouid be initiated and that seven primary locations should be chosen co that their
xpenence could be used in the remaining plants to be set up later on. However, no
h programme has been injtiated and there are a number of contributing factors
ch have hindered duphcatron of the Chinese approach in India. Primarily, the
lant designs and technical process may not have been fully developed. Consequently,
conomic and technical data were not sufficient to convince either central planners
 local entrepreneurs.

A number of technical details are of critical importance. Among these are
uai_rty r»f fueﬁ rhe temperature at which ash forms the preparatlon of the size of




i _' _éfme 1%5 was partly_ niét by delwenes ftom urban aased cement plants
i ed - self-sufﬁcxemy in. rural areas, that productmn

,@F mml aemem p%am.s has had the effect of makmg more cement available for
' mban_ pm;ecﬂ,s without correspondmg investment in the urban based sector of the

2l nce of a relatavely under-developed transport

in: has favoured the. prohferatmn of . mini cement ‘plants. This may

dicate. roste. for such plants in India than in Chma Thls becomes more .

obvious when the icngth of the railway network is compared — it is 95,000 kilo--
svfuinﬁaa campared wuh 48 000 kllometres in Chma sewmg a larger area

émas they are Exkely to mcur. The risks mvolved may produce a b:as m favour _
ﬁechmﬁagy in weﬂ_estabhshed_large_plants = -




.ven ﬁwus!_h the notmal trend snould be to _have‘ plants of blgger and blgger size, it does .

'--zmt ab'mte the necessnty of havmg ‘to ‘put up some smail plants in specla] cu-cumstances,

: eamnia;cai 2r oﬂaermse where plants of blg,,er size may not be appropriate, For instance, G

Sim hilly Tegions of areas which are difficult ‘of access there may ‘not be adequate transport

“facilities for transporting large size ‘Kilns. Moreover, in such places, demand may be relatively

small bt tr:mspart ‘of cement from e}sewhere qmte expensive on account of the freight and

ther transport difficulties involved. 1t ‘will be in the overall national interest to locate

“mmaller plants 2t such places provided adequate limestone deposits are within easy reach.

= Fhis approach will not only Correct reglonal imbalances but will also cut down necessary
ﬂal hauiage and heavsr tra port costs .

_ ':'-.:the suggestlon of the. Comrmss:on that the
pm&mg shmlld operate at least up to all the distnct headquarters in areas . RS




s --]: Thm is one example indicating some of the elements which require to be brought
"in line if appropriate 1« ~hnologies are going to be used.

ompanson of'_"'()ua'lity

The qualxty of the cement is ‘another dzmenswn vhere india and Chll’ld have opted
for: very dz,ffelent approache.s ‘Robin Spence who has made a study. of alternative
cements in India points out “All the Indizn pil~t plants have been concerned with
~'the production of Portland Cement to meet in full the requirements of the Indian
-standards. Otherwise, it is argued. no market for the cement will be found. This
implies a level of technology, as well as management, supervising skill and quality
control, whlch it would be difficult to provide in each of a large number of small
. plants“

" "The Chinese planners have acceptel a quality differential even if thev have
attempted to produce a high quality cement which can be used for most purposes.
- The managers of small scale plants in China claim that the quality number of their
“‘cement usually exceeds 400. This means 400 kp per cm? and is the test value when
measuring compressive strength after 28 days. This corresponds to 39.5 MN/m
Altogether there are, in accordance with state regula.ions, six classes of cement —
in: tcrms of :compressive strength  These are 200, 250, 300, 400, 500 and 600
Icm " Assuming that testing methods are comparabie with those specified by
British Standards Institution, the cement produced in small scale plants compares
favourably with portland cement from large scale plants. However, recent visitors to
mall scale cement plants in China have questioned the quality statements and claim
that the locally produced cement would fall in the range of 250-325 if tested
ording to British (BSI) standards. In spite of this controversy, the Chinese use of
ocally produced cement for most construction purposes in rural areas has nct been
. _tloned onquality grounds. The quality,in terms of sirength, of locally produced
cement is fower than cement produced in large rotary kilns, and the quality is on
the whole likely to be uneven. This leads to the conclusion that these localities will
have 10 “import” cement of l'ugher quahhes for certain prolects where a hlgher

. _ aimost all. products can be manu-
No:_ _400 cement Howeve., the fermcement boats mquue No, 500




“a relatively lazge rumber of small vertical shaft kilns in a number of locations. How-
ever, 2 number of constraints — some of which have been mentioned — continue to
hi this development.

Ba ssc-'dg‘ferences between India & 'Chlna

basu: daﬂ&reme between Indza and Chma in promotmg mini cement plants
appears to be as follows: in India the promoters have only treated the “hard”
technology of cement manufacture. They have almost overlooked the small business-
man’s problems and not considered the need for comprehensive system approach.

rgamzatlon-bulidmg overall economics, cultural considerations and community
development have been separated from the “hard™ technology of machines and
equipment and have been only margmally dealt with. In China, on the other hand,
it is the softer technologies that have received the major emphasis in the design of
projects and the implementation of programmes. However, the Chinese softer
chnologies are only vaguely known and reqmre to be better monitored, assessed;
do ume 1 ed aud dnssermnated outmde Chma

Bi bllography

PRC — l’eopie s Republic of China
The are three ma}ur categories of Chinesedanguage technical literature known 10 the author:

‘General handbooks
3. ‘Omne series of technical reprints, first published in 1973

3. Ome series of technical (specialized) material, first published in 1972 (generally published
Fooiy 15.000-20,000 copies),
Sewcted ttems from the three categones are hsted below

uibian). Technical ‘Standard




elected lndxan'Pubhcatmns on Mxm Cement Plar_:_ts
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Shaft bearing
- Main gearwheel
‘V-shaped pulley
Electric motor
Bevelled cogwheel (main)
Bevelled copwheel (small)
Small gearwheel |
Shaft bearing
V-shaped pulley
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i ~-Fixed airvent hole (made from flat iron)
“Collar - -
.- Extractiun passage
_ Fixed exit
- Collar




