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Under rq supervision the cwo petrol gas·plmits were installed. 
Because of poor c~truction many probl- bad to be overcome to 
get them in working condition. After completion of the instal
lation of the -cbtnezy. copper pipelinu for gas. air and oxygen 
were installed in the workshop. '!hereafter I started the training 
progr-. I gave instructions on a cutting-. a drilling- and a 
grhad.fng-aecbine. Instructions on the electrical cracking unit. 
the optical glus·strain detector and the .;'ivl.ding machine have 
also Hen giWD. 

llaving done thi8 I started to .U. -11 le.a of glass e.g. parts 
for deatillation apparatu. pipettes. barettu. connections for 
glass etc. 
I installed also a •rcmy cleaning apparatus. A -rcmy deatil
lation apparatu was designed. 

'lbe cooperation with the University of Hanoi during rq stay there 
was very good. Ve 119re able to obtain ~r necessary -terials 
fr. dim. 

•cir=lz Cr rt 

'l'be ccmsulunt wl.a.. to apr9A his aratltwm to the Project 
Staff. both natioml _. inte~. u wll for their valuble 
efforts u for dlair uslatmM:e. 'hir antrl.batiuu to the 
fulfi1-t of his llissf.oa an patly 1111nc:iated. lie wlabes to 
ezpnss his special thaab to: 

llr. Son (JlllD) 
11r. Suri (CrA) 
ltr Tbll (Anctor) 
ll:r. lac (..,...) 4inctor) 
llr. .... (MCRtary) 
Br. q..ag (tr-lacor) 
Ir. adllh (la --.. of glaswodmlwp) 
Jin.Ba ) 
llr. 'f1la AD ) 
Ila. Lin ) glasabl""'8rs. 

Being a comultaae la preclaion glass·blovilt& I d1.seu8Nd with 
unto die as. of tbl• llissioa. 'n..y an u l?ollon: 
1. Asa1.aace la die ..Uillc·ap of a Precision Glus·blowia& .......,; 
2. Tr•ildai of die tnllldc•l suff of slu•·•to.r• la cbe r.,.U 

_, ... uwcton et •lift s1w .,....-. z :•••h llboold N 
t.l4 • t1la wwwtzwtlea .i ••le ltw i... s1w •·I· 
-.cw, Ii>* • CK•, pipettes, ,_a for ... till.Cl• 
..,_._, eu.; 

3 ........ 1'13 ..... , ........... - parcllmH of ..-s.r· 
...c fK tb9 ......,. a. H•lllw s.. ..,.ctM ce W... die 
00..r ••DC of die lociall•t ..... U.c of Vieeam of Illa fiadillp 
., reca 1ad8t:iw. 



14 Oct. 
15 Oct. 
16 Oct. 
17/18 
19 Oct. 

20 Oct. 
21 Oct. 
22 Oct. 

23 Oct. 

24/25 
26 Oct. 
27 Oct. 
28 Oct. 
29 Oct. 
30 Oct. 

31 Oct. 
1 Nov. 
2 Nov. 

3 Nov. 

4 Bov. 
5 Rov. 
6 Rov. 

7/8 
9 Nov. 

10 Bov. 

11 Bov. 
12 Bov. 

13 Rov. 
14/15 
16 In. 

17 Sew. 
11 SOY. 
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Vorlcschem of A. Zwart 

Project DP/VIE/I0/039 Hanoi 

Arrival 
lleeting BPD/CTA. Fmalllarlzation with glass workshop 
Unpacking of Petrol Gasplanta 
Sat/Sun, weekend 
Design of vorlcshop. 
Design of electrical installation for .. cbine-ry 
220V/310V 
Installation of the glusblov tables 
Installation of the .. chlm't)' 
Imtallation of the .. chl•-ry. 
Visit to the University of llanoi ln order to get needed 
-terials 
Visit to store of Ull for -terlals. 
Installation of the cutting-, drilling·, and grilling· 
machlneEY 
Sat/San, weekend 
lmtallation continued 
Imtallation conthued 
Installation of the -11 petrol guplant 
Demonstrat'ion of the ..all guplant to visitors 
Imtallation of the auco.atic on-off svl.tch for the gas· 
plant. Vorlcshop aade ready for visitors-day 
•Open day• 
Sunday/weekend 
Installation of copper tubing for the supply of gas. 
oxygen and air to the gl.uablov tables 
Installation of the electrical circuits. 
Training on ~hinery 
Installation finislMd, era1Ding on cutting < f glass 
Tra1Dlng on •chimry 
Visit to the store of the University. 
Installation of ti.. eo11pr .. aor. lurnar• ~ted ta 
tubes and the ayaua tested cm leaks 
Sat/Sun, weekend 
DeliveEY of an empty oxygen bottle and -teriala from 
the University 
Training on graduating ~ine. 
Oxygen tubes teated with air pressure on 6 at. 
Gluablov tables ..- ready. Vt.its of guests 
Dellonstracion of the UN of burners. Visit with CTA of 
ch6 shop of the Unlverslty to ... the annealing furnace 
and the acetylem pnerator 
Iuuuction on the cutt~-111 and 4rllll111 •chim• 
Sat/S•m, wekend 
Imtallatlon of the bl& petrol pql..nt, may parts of 
dab mdalne found m.sl.D& 
.,..,_cration of tbe mkiDI of treasf•r• on &las• 
Visit to tbe 'Galwr~lty •tor• to pt .. 11 •terlals for 
&lanork. JIUcb elm .,..,c to locate leaks in the bil 
gupl•t 



19 Rov. 

20 Rov. 

21/22 
23 Rov. 

24 Rov. 

25 Rov. 
26 Rov. 

27 Rov. 
28/29 
30 Rov. 
1,2,3,4 
5/6 
7,8,9,10 
11 Dec. 
16 Dec. 
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OJtygen cylinder got filled. 
Installation of tbe UDd bl.aatlng •chine 
Oxygen n- operation dona for the first: tt.e. 
Tr•lnlng nn bumen with OXJP1l for b.L-d and soft gl-•. 
Sat/Sun, 1IMbnd 
Tralnlng. 
Inatallatlon of the blg gaaplant 
Visit to dae glassblowers of dae Unlwrsit:y of Hanoi. 
Installation of the val.,,. on t:he big gaaplant:. 
Discussion about the gubouse with CTA 
Tralnlng 
llhdnation of a leak in the big gaaplant:. 
Training on t:he mll gaaplant: 
Training continued 
Sat/Sun, wekend 
Training 
Dec., Training continued 
Sat/Sun, .... kend 
Dec., Training continued 
Debrief lng at um>P Hanoi 
Departure. 
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Actiyities IJ!d SJPtlriepces 

After a .. ting with che RPD and the CTA the consultant bas -de a 
progr- for the wort; to be done in two mnths as well as a 
dellonstration prograa for a •visitors day• on October 31, 1987. A 
layout for a glus-blovlng workshop bas been drawn and discussed 
thoroughly (AllREl I and II) • Also an electrical layout bas been 
drawn and U.sts of -terial required drawn up. Deliveries of 
ordered items were checbd and controlled if they were in store, 
including the Herbert Arnold stoclt. Lists of required items were 
prepared. 
the project store bas provld.!d a:.teriala and tools for the 
glusblaving workshop. We made a selection of different types of 
bu.mars which have been installed in the workshop. I visited the 
store of the University of Hanoi for borrowing ... 11 -terials 
e.g. copper, pipes, valves, electrical installation parts and an 
empty cylinder wich reduction valve for oxygen. 
Under his supervt.sion the four glassblov tables were installed ill 
such a vay that an eay distribution of gas, air and oxygen vas 
possible. the copper tubes for gas bad a di ... ttr of 28 - and 
:hose for oxygen of 15 - and were laid under the tables. nie 
weldings were made with tin. '11le whole systea vu tested vich air 
under a pressure of 6 atomospheres. '11le ... 11 •petrol gaaplant• 
vas installed as fut as possible in the glassblovlng workshop 
vitb a rubber tube to the buraer in view of t:be 8vlsitors day•. 
One day besf ore that day there vu a good production of gas for use 
by the burners. 
there were soae probl ... because the uchinery vu inc09plete. the 
c09pressor with reduction valve vas installed in the workshop and 
connected to the burner with a tube. At a later date the c09pres
sor vas r1110Yed to die gashouse. the city gasburner of Herbert 
Arnold did not operate properly on the petrol gaaplant. the city 
gasburner could only bum properly on air and gas. the allgas
burner of Herbert Arnold on the contrary gave good quality of the 
fl ... , as V•ll on propane as on butane aud 4.laO on petrolgas as 
vas shown. Under his supervision the cutting- , grinding- and 
drilling-machines and die di·1iding uchina, the electrical 
cracking on-off 4114 the optical glass-strain "8tector were 
installed. 
?be cuttlng-uchlne was usellbled ari its vaterpu811 vas installed. 
It vu shown hov to use and lnst&.ll the dlaond tipped wheel in 
the right position. ?be cur.ting of glus tubes and plate glass 
under angles of 25-45° and ~~o was dellonatrated. We tried to use 
the waterpump of the cutd1;g·uchiM also for the drilling· 
uchlne, but the water prHsur1• provided by this pump was insuf • 
fir lent i"'T "c»ch the drllllns· •od the cutting·uchine. 1'ro types 
of drills •19r• CY&ilable; t:he dia.."ftlld drill prowd to be the best 
and gave • better renlt. 
The p:ndiaa·uclalm ca be used to Mb sround pus cwnecttcma 
and p-ound glus 't'alns. ?be speed of die ucbim can be changed 
by •~• of a cwtrol lmob. •. WHh b .. in vu lmtalled. The 
connection to the water .. ins ... not illllediately possible. 

• 
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Insttuction vas gi"ftll on the operation of electrical cracking-off. 
Insttuction vas gi"ftll on the operation of the optical glass strain 
detector. the interpretation of the various colour patterns vas 
shown. Insttuctiona .. re gi'ftll on relief of excessive strain in 
the glass cG11pOnenta by ...... of an annealing furance. 
'l1le 911pty oxygen gubottle obtained from the University of Hanoi 
vas filled at an ox.ygen factory. 
After "visitors day• we have .Uo installed a large petrol 
guplant, although many probl- were encountered •t the instal
lation. Some probl- were caused by the fact that the petrol 
guplant vas inc011pletely shipped to Baoi. Ve have put a valve in 
the line between the mcblm and the teak and a valve in that 
betlMen the tank and the gu-nebulizer. '!be systea vu found to 
leak and the safety valve was working in the wrong direction! 1'ov 
the gasplant is operational. 

Together with llr. Suri and llr. Qiinh ve visited the glassblowei:y 
of the University of Hanoi to bavC\ a look at their furnace and 
acetylene generator. 

The consultant has given instructions, lectures and dellonstrations 
on the use of all the aachinery and has shown the illportant 
features of every machine to the staff of the glassblowing 
workshop . 
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Findin" 

Tbe situation at the beginning of cbia llission vu such that the 
glassblower operated a kerosene gaaplant (not to be mixed up with 
the later installed petrolgas (gasoline) plant). the necessary air 
was provided by a a footpump which bad to be moved 38000 times a 
day. the public electrical powerplant is breaking down frequently. 
A switch over to another public powerplant would give a consi
derable lmprcn..ant. 
Voltage fiuctuaticma mid power cut are a ca• 'll occurrence. Tbe 
voltage is not stable mid r11nntng the •tors on a lov voltage will 
easily dwge their viDIUngs. Tbe installed machine requires daily 
attention. For these reasons it will be impossible to ..U complex 
glass it.e8S. Provision of a furnace is ucessary. 
A lot of soft glass is in storage at the center facility. The 
quality of this glass is poor, hCNWftr a nev glass factory will be 
operational in about t1IO years (beard from lJRIDO-Vienna). For the 
unufacturing of pyres objects the UH of oxygen iatead of air is 
a necessity. At the llOmellt only soft glass can be bandled. It is 
110st desirable to install facilitiu mMI machines to enable repair 
of larger glass objects. 
Ro gascylinders for oxygen are available. Tbe quality of the n ... 
will be 8UCh better when oxygen is used instead of air. Tbe glass
blowers are able to ll8lce graduations on glasstubes and plates but 
are not able to design letters and indications. It is necessary to 
have a pantograph. 
In the workshop bigger glassvork vas also lying, waiting for 
repair. For such work a ..all glassblov lathe is useful. Vith such 
a machine one can repair GMI make uny 110re ice.a. It ls required 
that the drilling uchine bu a separate vaterpump providing 
sufficiently high water-pressure. 

• 
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1tecqzn1lations 

Sa{tty at dut nrlcsitt 

At t:be begimlng of my mission the situation vu as follows: 
The greatest danger in the workshop vu that t:he big and aall 
petrol gasplaat were placed vit:bin the glass-blowing nrkshop. In 
case of leaks we were confronted vidl a very dangerous situation. 
Therefore it was necessuy to build a gashouse outside t:he 
'building vit:b ventilation on all sides. It vu also necessary to 
make a door directly fra. the workshop to the guhouse. The 
electrical wiring in the gashouae should be explosion proof. 
During my mission all d•md= have been fulfilled. 
On the workplace f.,.. and in the gashouse fire protection and f.,.. 
(~ type) vu needed. Instruction on the use of fire extingbulsh
ers vaa needed. 18• exbavstfm on the roof are still necessary in 
order to draw the gas•• into the open air. Roomfans are necessary 
for temperature regulation during t:be ~r. The ceiling has to 
be painted in a white colour. 380 V 911St have an indication 
whether or not the 3 phases are operational. 

Teachln1 lp clusbloyig 

There is a school for glassblowing in Leiden (Leida• Instrument
aakers School) The Netherlands, but a good training requires 1 or 
2 years. The scboolfees are approxillately 1000 $/year. The ot:ber 
possibility is 5 till 6 llOlldls training in t:be Physical Laboratory 
of t:be University of Aluterdaa. Some knowledge of t:be English 
language is required for the visiting students. It ls also 
possible to train the Vietna11ese glassblowers in Hanoi. 

~: 'Dle consulcant vill forward to the CTA a list of books 
about scientific glassvorks when he ls back in The Nether
land.a. 

llaint1DADC• •cbeclul• for tbt Mcbinea 

Petrol 1•1pl1nt 
Hust be cleaned once a mont:b. The petrol of t:be gasplant must be 
filtered. SometiMs the quality of the oil is insufficient and the 
oil is very dirty. Filtration of the oil is necessary • 
Cowpr111or 
The oil-level must be checked weekly. The oil aust J>. chan1ed for 
the first tf.me after 10 hours of operation. 

Dri1Un1·· g4 cUCtf.n&·MChiM 

The diallODcl toob ... c be cleaned by sandstone before use. Vbn 
the vatertanks are ..,cy they have to be filled vith water 8ad 
special oil on a basis (1~:1). 
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Qrilllng-achine 
llust be used with the right speed according to the different drill 
di8Mters (see instruction ..,,...1). 

C.-rincling-aachine 
Glasstables 
Dividing-aachine 
Electrical cracking 

have to be cleaned once a week 

Optical glass straindetector 

Ust of required it•• 

Furnace mu. temp. 800 degrees 
Pressure Reduction vabt.e for oxygen 
4 Cylinders oxygen 
Boob scientific glunorb 
Pantograph Art Rr. 401 
Vaterpump "1th water collecting tank 
for drilllng-uchine art. nr. 561/01 
Glasstubes hard glass of 1.5 • from 
Schott-1.uhrglass 
Glassblovlathe Univ.rsal 
Standard alcohoheter ( 0-50) class 1 (X2) 

• • 0-10, 10-20, 20-30 } 

± 2500 $ 
~ 150 $ 
+ 800 $ 
i 150 $ 
:t 4000 $ 

:t 1300 $ 

;t4COOO $ 
1 

• • 30-40, 40-50, 50-60 }class 0.1 
• • 60-70, 70-80, 80-90 } (X2) 
• • 90-100 } 
• • (50-100) class 1 (X2) 

DensiMt•r ( -10-0-70) en> 
Glassvalves 20x 
Acetylene generator 

? 

? 
? 

:t 150 $ 
:t. 750 $ 

• 

• 
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