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I

This report is the resuit of a two month mission to Nepal, the

objective of which wns the introducticn of zlass blowir;s technolozv te the

Royal Jrug Lesearch Laboratory (Ruks). the ZDH. has an ongoing

scientific and technological work programme and tris mission's major

work consisted of initiatinz a Jlass Blowinz Unit which should

eventually serve as a specialised services unit for the country.

Installation of the ~auinment and attending to initiation of standard

procedure was an initial requirement of the mission. Training of local

staff and assesment of future requirements for this importiant upit

constitutes the vasic of the report.

II

Reconmendations

1e

2.

3.

4.

EG has initiated 2 programme ¢f scientific and fechnological work
for the kUil and accordingly the building up of a gless blowing
tecnnology unit within RiRL to se.ve its own needs as well as those

of the Institutions should be fully suprorted.

i basic ne-d of equipm:nt to be;in such a unit has been acquired and
it is r commended that a liberal supply of glass tubing znd

selected stariing material be obtained,
Hanpower training is the cruiciul requirem:nt in the building - up

process. Accordingly the present staff should be gziven ample

opoortunities. A minimum staff manning table is recommended.

National training groups should be organised by the RDRL to further
develop the art of glass blowing in Nepal.

111, Job Description

To enable HMG of “epal through the Royal Drug Research Laboratory
to acquire the necessary capabilities to generate the research and
technology for production of pharmacenticals from medicinal plants.
An export will be required to train local staff in glass blowing
technologv with particular. reference tc the repair and fabrication

of the lavoratory glasas equipment.




IV _Bodv of the Report

B.

General Renmarks.

1. Glass Blowing is a highly specialised work, where a
glass blowing technician is able to twist and turn
to any angle and form a glass tubing end into any shape after
melting over an Oxy/L.P. gas flame and form the glass into a
scientific galss apparatus. This needs a well developed skill
a2nd aptitudé. It also requires a combinatio: of manipulative
skills-and dexterity together with qualities for aesthetic

apcsreciation and eye for desim,

n

. There are scientific gless blowing laborz:ories and
factories established in most developed countries of

the world . Now more scientific slass apparatus are needed for

every day research work as well as nornal routine work in

laboratories. If these glass apparatus are to be imported from

developed countries, it is very costly and it takes a long tiue

to receive them, and tnereby the work gets delaved. Therefore

a glass blowing unit manned by a trained flass blowing - technician

is a great necessity, particularly in the developing country

context, where even if funds are available equipm:nt is not

procurable from local dealers.

RDRL Glass Blowing Unit and work carriedout.

Je The proposed glass blowing unit organised by UNIDO/UNDP

is a blessing to the RDRL, of liepal which is a developirg
country. During my short mission to RDRL as an expert glass blowing
technician it was possible to install all the equipmen’ donated by
WNIDO/UNDP with the utmost cooperation and assistance of my counterpart
glass blowing technicie” and otners. I take this apportunity to
thank them al. who co-oper:-ted with this task. A description and
location of equipm:nt of the RDAL glass blowing unit is given in

Annex.1.




4, After completinz the instellation work I siarted “turning out

2 few apparatus with the linited quantity of raw materizls
availatle. Also the repair work on some of the damazed glass apraratus

were attended to.

5. Furthermore as stated in my job description issued to me by
UKIDO/UiDP, deted 10th November 1986 (job descriotion innex.i1),

I commenced training in elementary glass blowing and iwo minor staff

personel working in the unit were the beneficiaries. I found them

capable of doing this type of work.

6, In additio: a mid-term progress report was subzitted to Dr.Nitya
Anani, the svecial planing adviser for th~ proiect - NE3/80/003
wno was corcurrently on wmission in katmandu in the #DiL conference which

commenced on 31.07.88, copy of the report annex. 111.

Te Even thoush the time fperiod given to me as an expert to orgnise

2 glass blowing unit was relatively too short, no problec arose
2s my n2tional counterpart happened ‘o be a trained glass blowing techricizn.
it was possidble to achieve a great deal giving the necescary instructions

throush cy own experience, to benefit his expertise,

C. Some eguipzert oroblems

8. Some of the equipment received by the RDRL were not according to its
requirenents, and the svecifications provided by HDHi. This is

alieady brought to the notice of RIRL Conference. Annex 1V.

The latne supplied to this unit is not a Universel Latnc, which was assessed
to be the prior need. Instead, RDRL was supplied with a lathe, with which
only ground glass joints could be turned out. The lathe supplied to turn out
only ground 'oints is also useful {or the reason thét it is far more cheaper
to purbhase glass tubing and to locally turn out ground glass joints, But the
requirement of ground glass joint seen at present very limi ted. However the
prime need for this unit is the universal lathe, 'he glass apparatus of large
capacities cannot be fabricated if there is no universal lathe, The error of
equipment delivery which was clearly a suppliers mistake, was brought to the
notice of UNIDO/UNDP.(Vide annex IV).




9. The universal lathe which had been ordered by IDRL was ulso
found to bte too elaborate for the intended purpose, the
specification for a more simpler universal glass blowiug lathe was
accordingly drawn up and submitted to RJNu and to the UHIDO special
technical adviser, (annex - V). ‘his lache as now recomaended will
cost less to the RUAL as a replacement for the zlass blowing lathe

already supplied for turning out ground glass joints.

« Training reguirements

10. Glass blowing is a rare expertise ell over the world »nd in thne
vier of the present expert, tne glass blowinz national counterpzrt,
wno has been trained in glass blowing in India is very promising. ‘The
national glass blowing technician, I have observed is competent enough to
turn out soue of the common scientific glass aprarstus, maintaini..g a kigh
standard of work. HKindiul of the quality and entausiasz of tue present glass
blowing technician, it is recommended that be be ziven a further specialised
training. Undoubtedly = training in specialised zlass tlowirz would be
available ir a neighbourirg country, like India or Chinz. However, in view
of the fact th=t this national counterpart had been zlready trainesd in
India, wnet he further reguir2s is expertise i: desimminy and new technigues
in febricating glass apparatus for special purposes. Surther, the knowledre
he hzs gained during his course of training is limitec to simple glass apparatus,
However, in more of the fact that Bhis national counterpart kad been already
trained in India, it is strongly recommended th~t he may be granted an

o?portu:ity of training ina country like rFederal Republic of Cermany.

11. Further i1pputs needed to acquire expertise in carrying out

function are schematrically indicated below.




Specialiced slass blowi-= Present fechniciars

Techniques in fabricating to be sert o

(7]

Spicial glass apparztus - eieral Repubdlic

1. Trainirg

=]

Knowledge of desipgning f Gerrany.

rlass apparatus.

General trairing for ————— Technicxl
| glass blowingz techricians. aszistants can be

sent to Irn:ia.

11. Space Hecuirements

The =pace for furth-v expansion of the unit is
available in the same prexises, adjoining the

prescnt glass tlowing uni: where nccessity ariczes.

111. furtner itens needed,

Bercn glass blowing burner - one

Surface glass grinding machine ~ one fvide diasram Annex.IV)
Borosilicate glass tubing

Oxygzen gas cylinaer - one

Oxygen gas requlater with

two stages - one

L/? Gas cylinder with
regulater - one




cxpanded activiiies

12. After further training of the nzational countisrpzrt,
he can be the rucleus for further expansion :nd
development of this glass blowinz unit to serve a widierpurpose,
by rendering his services to othar techrical irstitutions and
universities. Thereby the country could na<e wideruse ol the
urit, and Ruli could be enabled to develop a u:zeful service and
a source of inccome 0 the Xiui. Further in order th=t this unit
function more efficently adiitio.al technical essist:nts, minor

staff, storesclerk =znd additio :1 snace are reguired.

13. “he RDHwu's glass tlowing unit is seen a2s a national
centre for liboratnry zlass wlowirg. It is prcucsed

future cadre should be expinded o reach a situation such =S

represented next page.




1. CaDiB

Chief Techinician

Glass Blowing assistant - 2

Labcurers - 2

11. Functions

Royal Jrug Hese-rch
Lavoratory 3l-ss

Slowing Unit.

Repairs to damaged

eguipment for nbii.

— Repairs to damaged
ejuipment at terbs
Production & Processing
Co.Ltd.,

—D-sizn and ¢ nstruction._
of Research Glass

equiuzent and ancillaries

Stores clerk

Royal Druz lese:rch
Laboratory
—Herbs Production &

Procussing Co.Lti.

—Industrial Laborai-ries.

. Repatrs and Technical

services.

—University

Indus ‘iral

labo:atories

Universities.




14. I: is also recommended that this unit conduct local trairnirng
cou-ses for batches of tachnicizns, so thnt glass blowirg
technology would develoyp in general in the country and the trairees

would find employment in this Institution or in othur locationse.

The technical assistanis may be selected by conducting a loczl =arual
aptitude test. The present national counterpart can conduct the
course after the selection, and if neces=arv he coulc te assisted at
initial stages by a UNIDO/UNDP short term consultant for one montr.

The duraztion of the course is estimat~d at six months. At the end

of the course; the best performers may be selected to the KDRi zlass
blowing urit after a due practical exaainatio.. Those not selectzd
would be a%le to find exployment in otkar instituticns, and should
therefo e, be issued with a certificate of competercy in class blowirs.

The outliine of a mocsel Prainins Progracme is given below.

“1st week - Introduction of slass blowing Technigues, i.pes of giass
tubing used in glassblowing, their compositions, how fa-
nis technique is able ‘o me=2t the requirem nts of

di fferent laboratories, industiris=s etce.

11 nd week - Introiduction of equipment usedin glassblowing »nd their
operations, handling of ;lass tubding, preparation before

the work com~ences.

111 week - Handling of glass tubing and rods in the flame, rotation
of the glass tubing in the flame, drawing a jet, bending
a glass tubing to different angles.

IVth VIith

week - Joining of two tubes of same diamcter together, joining

of two tubes of different diameters together.

ViIth - Xth

week - makirg T joints, Y joints, making very simple apparatus

and blowing bulbs.




RIth - ALVR
veek -~ Laire work joining glass tubes in the lathe, tlowing

bulbs, shapinr to various shapes.

AVEh - AVIIIt:
week - oaakirg ground suckets and cones, stopcocks Grinding

sackets cones etc.

AIAth - XAIVth
weelk - kaking larger apparatus, annealing, why annealing ne:esary,

anmealing temperatures of various types of glass.

16. finally, tris tyoe of glass hlowins unit is only meant

for laboratory glass biowing, repairs and maintairnance of
laboratory slass apparatus, Turning out of industrial level glass apoaratus
can onlr re car-iea out in suitably equipped glass factories., )i~

Gluss Zlowing

g

it con service, breaxazes in labora® ries of s hools =znd

universitits and save H-G wvaluable foreign exchange.




Annex 1

Layout of "Glassblowing Unir"
Royal Drugs Research Laboratory
Karhmandu - Nepal
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1. Chair 10. Alr compressor
2. Master Table 11, Rack for Glass blowing
3. Almirah 12. Controller of Over
6. Stand [ar 13, Oven
5. L.P.G. Cylénder 14, Sink
6. Door 15, Glass cutting machine
7. Glassblowing table 16, Grinding machine
8. Glassblowing table 17, Glass working larhe
9

Wi,Ww2,W3 - Windows,
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Annex 11

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Post title

Duration

Date required

Duty station

Purpose of project

Duties:

Qualifications:

UNIDO

10 Nov. 1986

PROJECT IN THE KINGDOM OF NEPAL

JOB DESCRIPTION
DP/HEP/80/003 /11.56/32.1.D

Glass Blowing Technician.

3 months

ASAP

Kathmandu

To enable His Majesty's Government of Nepal through

the Royal Drugs Research Laboratory to acquire the necessary
capability to generate the research and technology for
production of pharmaceuticals from medicinal plants.

Expert will be required to organise a glass blowing
workshop and to train local staff i: glass blowing
technology with particular reference to the repair and
fabrication of laboratory glass equipment.

Practical experience in glass blowing technology
in the repair of glass apparatus, their design and
fabrication.

Ideally, the candidate sn>:2d have had at least
10 years experience in a irge research escablishment
or in industry.

Some experience in teaching glass blowing to
Junior technicians will be an added qualification.

v.81-33106

Applicstions and communications regarding this Job Description should be sent to:

Project Personnel Recruitment Section, Industrial Operations Division
UNIDO, VIENNA INTERNATIONAL CENTRE, P.O. Box 300, Vienna, Austria
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Annex 111

MID TERM RLE2GHT Gl GLASS BLOWIHG UNIT

The glass blowing equipments received through URIDO
assistance have been installed at the glass blowing unit
of thc Royal Drug Research Laboratory, with these equipment
and other tools available at RDRL, the following Laboratories
glass opparatus could be turned out once the necessary sizes
of glass tubing which are on order is received.

The items that can be turned out ares-

filter funnels

leibig condensers

double surface condensers

spiral condensers

chromatography columns

round bottom flasks upto 150 ml capacity

classin flasks upto 150 ml capacity

sxohlet extraturs capacity 100 - 150 ml

classin flasks

other apparatus of similar diamensions to diagrams
provided

repairs of laboratory broken ylassware apparatus,
vhere possible.

\.hen a universal lathe is received larger capacity
alass apparatus could also be fabricated.

Liith the raw materials availablc at present we have
turned out a few glass apparatus, as well as repaired
broken glass apparatus and handed over to sections.

...0.2.




In view of the present expert, the glass blowing national

counterpart technician is @ very prosissing young person;

he is competent enough to turn out any of the above apparatus
maintaining @ high standard of work. He can be the mucleus
for further expansion and development of the glass blowing
unit to serve a wider purpose.

In view of the quality and the enthusiam of the

counter part technician. It is recommended thet he b: yiven
further specialisedtraining in the following specialised %
techniquess

1.

.
L]

3.

a. Fabrication of specialised apparatus

b. Designing of apparatus

c. QRepairing and mentaining techniques of specialised
apparatus,

This training is required because

He has taken training only for six months which is not
sufficient to be a competent glassblowing technician
as this technology covers a vast range of techniques
to fabricate and to design scientific glass apparatus.

He has very limited capability in the related field,

A knowledge of designing and fabricating techniques
are mos:r essential for a compe tent technician.

This glassblowing unit of Royal Drug Research Laboratory
is to be a central and leading unit for the whole
country and there is no any technician to guide in the
perticular field, so he must have a thorough knoviledge
of rclated technology.

As such he needs @ further specialised training for
advaice technology with vell equiped and established
scientific glass apparatus producing company.

.....3.
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6. UNIDO may help this person by orrangiag @ training
programme as per his requirements with appropriate
institution.

t:ith the fmpressive list of equipment wade available
to ti.c ylass blcuiny unit of RDAL, the counterpart
national tachndcian could make wider use of the services
of this unit by rea.eriny a glass blowing services to the
other tachnical instutions and universitics of tace country.
This could ensble RDRL to develop & useful service and an
additional income to RODRL.

It 1s also recommended that this unit conduct local
training courses for batches of technicians, so that glass
blowing techmolojyy would develop in general in the country
and the trainees courd find employment in other locations.

Wlewita V.D. llenry

Glass Blowing Technician
(Censul tant)

W VDH /bbb




ANNEX IV

Report on the equipment received for
glassblw_ing gsection under UNDP[UNIDO
Pro;]ect-ﬂEP[BO[OO}:_RP o

Glassblo .ng_Lathe

The original order no. Vienna/UNIDO/DC 16/10 item
no.l2 was for a glassblowing lathe with the purpose
for chaping st.golnts, stop cocks, flanges, bulbs
etc. having 3 jaws double chuck, V shspe bed. These
specifications are mentioned in the packing list
also. But the machine received is not with of
required specifications and mentioned capability.

It can only make ground joints and stop ccoks which
we are able to make by the facility, already we have.
So i1t should be replaced or another Universal glass
blowing lathe " .: should be added for this section

as per tne specifications given below for convienience.

Mamufacturers Herbert Arnold
629 WELLBURG/LAHN
Weilstrns Be6
Post fach 1220
West Germany.

- Tyye 3100

- Bore of Spindle - 110mm

= Height of Centre- 300mm

= Useful length excluding chuck-1140mm

- Steplessly variable speed range-0-300 rpm.




2.

= Single phase, A.C. 220 Volt, 50 Hz,
= With blowing attachment

= One set of Jaw extsension to chuck upto 50cm
(500 =m)

- P*-st bumer attached,
= Clockwise and anticlockwise motion.

Glass Cutting machine

The original order Vienna/UNIDO/DC 16/10 item no.l1l0
wvas for a glass cutting machine with a diamond wheel:
and these specifications are also correctly reproduced
in the packing list no.LT-87134/1 enclosed with the
equipment:. However, the machine on opening was found
to be fitted with a carborundum wheel instead of the
expected diamond whe2l. and the carborundum wheel
supplied was also totally brokem. The suppliers may
Please be asked to replace the broken wheel immediately
with a diamond wheel with the following specifications.
This machine is lying idle in the lack of above wheel.

= Manufacturer lHerbert Arnold
- Cat, no, 1

- Size 4

« Diameter 250mn

« Width of edge 10mm
-  Approx. thickness 1.25m
- Centre bore 25mm,




3.
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Grinding Machine

As per our orier the grinding mechine would be for
grinding stop cocks, streight joints, floazes ete,
with 3 Jaws chuck, heavy construction, 5 gspeeds,
clockvise and anticlockwise motion with roscrve
pedal switch end accessories grinding dssce Zor
grinding flanges etc. But the maci:irc Lippliicd caa
grind only female jofints, which ir¢ o very linited
capebility. So we would like 2t to b renluced witn
mackine having our specification Includs-r; the
grinding disc,

Specifications

= 3 Jaws chuck

= iHeavy construction

= 5 Speedc controlled by swiicl.

= Clockwise and anticlockvisc motio: vith reverse
pedal switch

- Singlo phase, A.C, 220 Voit,

If the grinding dise is not going to bo susplied with
the grinding machine dizeribed above vwith properly
fitting a "Surface grinéing machine" as per Herbert
Arnold's cst no.6 type no.551 should be added,




Suggested lathe in place of lathe
already supplied 3

H)h

JT

Type Slandaud

Uneversal Glass Working { athes  Standasd Type

Surface glass grinding
machine , additional
equipment

Honzontal plane grosding machines, ~1 aboratory Mosel-, dhive: 2ol i
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