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MOTTO

„Besides the precise learning of a trade, the mastering 
of contemporary knowledge in our chosen field of 

science it is also necessary to know its historic 
background, its eminent representatives and that inner 
system that raised them and their branch of science on 

the arch of evolution”.
B. E.
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Discovery, Investigation and Protection 
of Technical Heritage in Transylvania

 discovery and preservation of the Hungarian technical heritage 
in Transylvania; integrating it into the wider cultural heritage;

 the cultural and touristic development of the region;

 to create and support a community of professionals who will 
participate in this work;

 encouraging research in industrial history;

 educating a new generation of researchers; motivating them to
work for the preservation of our heritage;

 developing our digital database (EDA) in history of science and 
technology;

The principal goals:



Discovery, Investigation and Protection 
of Technical Heritage in Transylvania

1. archeometry and archeometallurgy;

2. history of technology;

3. exploring the life, work and heritage of great engineering 
personalities from our past;

4. research in industrial history; database development;

Programs:



Institutional background 

1. Transylvanian Museum Society, 

Department Of Technical Sciences

2. SAPIENTIA Hungarian University of Transylvania

Faculty Of Technical And Human Sciences



Erdélyi Múzeum-Egyesület

Societatea Muzeului Ardelean

Siebenbürgischer Museum-Verein

Transylvanian Museum Society 

Rhédey-ház Lőrinczy-ház Jordáky-ház

Central location: Romania, 

Kolozsvár, Jókai/Napoca Sreet 2-4.

www.eme.ro

http://www.eme.ro/


Structure 
of the Transylvanian Museum Society (TMS)

The TMS works as an integrated scientific framework institution. 

7
DEPARTMENTS

CENTER FOR 
INFORMATION AND 
DOCUMENTATION; 

LIBRARY

RESEARCH 
INSTITUTE

TMS

7
FILIALS

PUBLISHING 
HOUSE



Departments:

 I.   Department of Philosophy- Linguistics and History;

 II. Department of Natural Sciences;

 III. Department of Medicine and Pharmacology;

 IV. Department of Law, Economics and Sociology;

 V. Department of Technical Sciences;

 VI. Department of Mathematics and Informatics;

 VII. Department of Agricultural Sciences.



Youth Groups, Research 
Workshops

 GEKKO (Research 
Department of 
Kolozsvár Students in 
Geology);

 KOMATE (Union of 
Students in History in 
Kolozsvár);

 Pósta Béla Union 
(the archeologists’ 
workshop);

 KMK-KMDSz
(Kolozsvár Students
Club of Engineers) 



KOLOZSVÁR

ZILAH és vidéke

SZILÁGYSOMLYÓ

MAROSVÁSÁRHELY

GYERGYÓSZENTMIKLÓS

CSÍKSZEREDA

SEPSISZENTGYÖRGY

ARANYOS-vidék

FILIALS OF THE TMS



 TMS has a Center for Information 

and Documentatian, with a Library 

and a Manuscript Archive.

 Approximately 70 000 volumes 

housed in three buildings.

CENTER FOR INFORMATION AND 

DOCUMENTATION



THE TMS PUBLISHING HOUSE

Published in 2018: 37 volumes 
(24 books and 13 periodicals).



TMS RESEARCH INSTITUTE
In 2018 a total of 33 

research programs with  

14 full time researchers 

and 40 collaborators.



Faculty of Economics, 
Socio-Human Sciences 
and Engineering
in Csíkszereda

Faculty of Technical and 
Human Sciences
in Marosvásárhely

Faculty of 
Sciences and 

Arts
in Kolozsvár

The University was founded in 2001, accredited since 2012, with 3 faculties in 3 locations

Presently  31 BSc and 13 MSc  level  programs with 2200 students

Department Agricultural 
Engineering

in Sepsiszentgyörgy



BSc real sciences program:
- Informatics, 
- I.T. 
- Mechatronics, 
- Mechanical 

Engineering, 
- Automatizations and 

Applied Informatics,
- Infocommunication 

Networks and Systems, 
- Horticultural 

Engineering, 
- Agricultural Engineering, 
- Landscaping 

Real sciences, Technical sciences,
Agriculture, Horticulture, Social and 
Political Sciences, Human Sciences

Research institutes: 
- Industrial Engineering and 

Applied Physics,
- Automations, I.T. and Applied 

Physics,
- Mathematics and Informatics.

1100 students (600 on real sciences) in 12 BSc and 4 MSc programs

Sapientia University
Faculty Of Technical 
And Human Sciences,
Marosvásárhely

MSc real sciences 
program:
- Computer 

Controlled 
Systems, 

- Software 
Development

- Advanced 
Mechatronics 
Systems



Circle for History of 
Technology

Research with the participation of 
students, activities in professional circles

Disseminating 
research 
results in 
education

Circle for Material 
Science



Research in Archeometry and 
Archeometallurgy

Inter-disciplinary research



Research in Archeometry and 
Archeometallurgy

at the TMS’ Research Institute

Location: TMS Research Institute; Timeframe: 2010–present
Participants: Veress Erzsébet, Pataki Bernadeth, Kacsó Irén, Pánczél 
Szilamér, Vas Lóránt, Konyelicska Lóránd, Nyulas Dorottya;

The research was aided by: 
Ionescu Corina, Indrea Emil, Bratu Ioan, Gindele Róbert, Szakmány György, 
Vértesy Zofia, Daraban Liviu, Kékedy-Nagy László, Eugen Culea, Toloman 
Dana, Tănăselia Claudiu, Borodi Gheorghe, Dobránszky János

Collaborating institutions:
BBTE, INCDTIM (Kolozsvár Isotopes Research Institute), MTA-MFA, ELTE, 
UTC (Kolozsvár Technical University), ICIA-INOE, (Analytical Instruments 
Research Institute), Maros County Museum, BME-MTA.

Archeologist, geologist, chemist, physicist, material engineer etc. 



Research topics:

1. Analysis of Roman age pottery (Tasnád, 
Porolissum);

2. Analysis of iron slag (from the Maros county 
segment of the Roman limes;

Questions:
1. Can the raw materials come from the same 

location?

2. Could the pottery be made locally (technological 
similarity)?

3. What types of iron slag (forge or smithy slag)?





Porolissum

The 2007 burial ground 
explorations

Roman town 
on the 
territory of 
today’s 
Mojgrád  and 
Zsákfalva(Szi
lágy county. 



Mikeháza

Marosvécs



POTTERY SHARDS

Macroscopic characteristics
From TASNÁD

From POROLISUM



Petrologic microscopy
(micro-morphologic and mineralogic analysis)

From TASNÁD From POROLISSUM



X-ray difractometry FTIR spectroscopy

Mineralogical structural analysis



Thermic analysis



Element analysis – XRF, ICP-AES, ICP-MS
determination of average chemical element composition



LIMES

Surface of the V sample (magnifying: 500x)

magneti
t

Fémvas cseppek

IRON SLAGS



Electron paramagnetic resonance (EPR) 
spectrums: Fe(II)/ Fe(III)  

EPR 
spectrum of 
shards Fe2+ 

before the 
oxidation 
(Fe2+ + Fe3+) 
and 
after(Fe3)



1. Can the raw materials come from the same location?

➢ the tasnádi shards could be made of materials found in the 

proximity, those from porolissum could not;

➢ The iron slags in all three locations indicate raw materials of 

different origins. 

2. Could the pottery be made locally(technological similarity)?

➢ Tasnád shards: different workshops or technologies;

➢ Porolissum shards: indicate different technologies.

3. What type of slags (forge or smithy)?

➢ Based on our analysis we can affirm that these are forge 
slags.

Conclusions – answers to the questions



RESEARCH IN
HISTORY OF TECHNOLOGY

Inter-disciplinary research

Transylvanian Museum Society
Department of Technical Sciences

Its goal: Exploration of our technical heritage, its restoration to a 
working state, the cultural and touristic development of the region.
Program directors: Márton László, Talpas János
Participants: The History of Technology group of the department, 
external professional collaborators (Végvári Ferenc, Borbély Katalin 
etc.) and students.



Conscious organizing and utilization of 
research in History of Technology (2006)

 Attracting young people in research (education 
towards keeping traditions, teaching, motivating 
scientific work)

 Organizing field camps (field work, measurements)
 Organizing forums (to present and discuss results)
 Writing of studies (to sum up results)
 Drawing up propositions (about the possibilities of 

restoring and maintaining these objects)
 Aiding the touristic development of the area



Research in History of 
Technology – field work

History of Technology research 
team

Magyarvalkó, 2007
Field work, collecting data, 

measurments.



After the sketch books of 
Debreczeni László… 



The kinematic design of the church’s tower 

clock and also the design of the missing part



Collaborators



Local craftspeople, collaborators



Results



TOWER CLOCK- Magyargyerőmonostor



SUN DIAL - Clock museum – Ploiești



Designing, modelling
TREADMILL- Mohács

Short movie 
to illustrate 
the building 
process and 
the way the 
mill works.



Manufacturing process

Installation

TREADMILL - Mohács



TREADMILL
- Mohács



BOAT MILL
Baja



Research of our great technical 
personalities from the past and 

their heritage

We look back upon the Transylvanian scientists who 
left a lasting mark in real sciences, we analyse and 
elevate their work with a double goal: 
• To revive and recognize the work of our ancestors, 

the great significance of their work,
• To set up motivating role models for our youth, to 

inspire them to face bravely the challenges of research 
in their field of specialty. 



Precedents: 
memorial sessions and conferences

2003.
2013.

2002. 2014.



A pioneer of 

Transylvanian mining 

and forging

Debreczeni Márton
(1802–1851) 

Research of our great engineering 
personalities from the past, processing 
their heritage



Debreczeni Márton’s spiral blower

Paddle system 
perpendicular to the 
axis

Cross-section of the spiral 
blower



Martin Lajos 
1827–1897

mathematician, engineer, 
university professor, 
corresponding member of 
the Hungarian Academy Of 
Sciences (1861), a Hungarian 
pioneer of flying

Research of our great engineering 
personalities from the past, processing 
their heritage



Martin Lajos’s floating wheel
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Chief architect of 

Kolozsvár, chief 

engineer and teacher of 

the city

Pákei Lajos
(1853–1921) 

Research of our great engineering 
personalities from the past, processing 
their heritage



Heritage of Pákei Lajos (architectural 
designs, plans) 

Industrial Museum and 
Public Industrial School, 
Kolozsvár

Plan of the Unitarian 
High School, 

Székelykeresztúr



Results



Research in Industrial History, 
developing of databases: 

a photographic repository of 
Transylvanian factories, their 

documentation, interviews, 
lectures



Old Kolozsvár 
factories
Photo 
exhibition 

Venue:
Kolozsvár Society

Opening: 
November 27, 2009.



THE TEHNOFRIG

1949–1972

Ruins of the 

MATCHSTICK FACTORY

1945
1949

The1970’s

1950

Photographic collection of 
Kolozsvár’s industrial history



Ruins of industry (2006)



Industrial History lecture series

2012



Industrial History 
lecture series

2014 2015



TEHNOFRIG 
photo exhibition

2014

2015



2016

Industrial History 
lecture series



2017

Industrial History 
lecture series



2018

Industrial History 
lecture series



2019

Industrial History 
lecture series



Raw material for 24 
portrait-interviews



1 book, 13 lectures, 
12 digitalized collections,

Raw material for 24 
portrait-interviews

Data 
collection

Results so far:



II. Communicating results:
conferences, publications,
Transylvanian Digital Database
(EDA)



CONFERENCES



International Scientific Conference of 

Young Engineers (FMTÜ) 1996-

XXI. FMTÜ, 2016: from 19 universities, 13 research institutes, 10 
industries. 176 authors, 102 lectures



International Scientific Conference of 
Technical Sciences (MTÜ), (2000-)

XVII. MTÜ, 2016: 42 authors, 19 lectures

Endeavors and results of technical sciences



PUBLICATIONS



Publications of the Department Technical 
Sciences (series, books/periodicals)

Technical 
Scientific 

Papers
(1992-) 

Papers on 
History of 

Science and 
Technology 

(2009-)

Technical 
Scientific 

Communications 
(2014-)

Acta
Materialia 

Transylvanica
(2018-)



Transylvanian Digital Database (EDA)







TUDOMÁNYOS
KUTATÁS

ADAT-
GYARAPÍTÁS

ADAT-
GYŰJTÉS

DIGITÁLIS 
ADATTÁR

Scientific research – a system to collect and create information's

Possibilities in the EDA: 
ONLINE research

DIGITAL
DATABASE

DATA
COLLECTION

DATA ACQUISITION,
STORAGE

SCIENTIFIC
RESEARCH



Online research 
workshop



Online research workshop



Online research workshop





Repository of 
Scientists 



MTF, TTF, MTK, AMT publications in the EDA



Collaborations

I am convinced of the fact that the most important element of  
successful research is collaboration.

The efficiency of collaboration is reflected in the entire process 
of research: data collection, field work, experiments, 
analysis, evaluating the results, debating our work, 
conferences, disseminating results by publication.

One of the most important collaborations that we have is with 
the Óbuda University, both institutions have a strong 
relationship. 

Through the years a number of common events, publications
and books continue for reflect the efficiency of this 
cooperation.



2007, 2008, 2010, 2019

Collaborations with the Óbuda University

(In images)



Collaborations with the Óbuda University

(In images)



Collaborations with the Óbuda University

(In images)



Our past, our culture and our knowledge 

is our heritage. 

Let us preserve it, keep it, multiply it 
because these are our values, 

this is our future!

Thank you for your attention!

bitay@eme.ro


