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RESTORATION AND CONSERVATION OF SIGNIFICANT RIFLE FROM I. WORLD WAR  
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Abstract: Within the professional work of the members of the research program group 'Synthesis and characterization of materials'', in cooperation with the National Museum of Contemporary History of Slovenia significant rifle from the I. World War MANNLICHER M 1895 was restored and conserved. 
Conservation - restoration procedure, accomplished in the museum workshop, is described in detail. Due to different levels of conservation of the rifle discussed it was treated by different methods.

Material analysis of barrels, bolts and other components and analysis of injuries were made using non-destructive investigation methods in laboratories of the Department of Materials and Metallurgy, Faculty of Natural Sciences, University of Ljubljana, laboratories of authorized institutions, and partner universities.
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1. INTRODUCTION
Conservation is an activity of preserving cultural heritage artefacts with minimizing  the  effects of  degradation.  It must  be  distinguished  between  passive 
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conservation, which prevents artefacts from further damages by means of controlled storage in an appropriate environment (temperature, lighting, and humidity) and active conservation, which covers the procedures in terms of complete isolation of the object from the environment. 
Conservation is therefore the procedure to reduce the rate of deterioration and the formation of new damages on the artefact. In contrast, restoration is the procedure of the activity which restores all artefacts features and its function [1]. 

The MANNLICHER M 1895 rifle was designed by Ferdinand Ritter von Mannlicher (Figure 1). Its originality is in employing straight-pull bolt action with a high rate of fire, as opposed to the more common rotating bolt-handle of other rifles at that time. Originally they were chambered for the round-nosed 8 × 50 mm R cartridge and made in four variants: long and short rifle, carbine and sniper. They were produced from 1895 to 1918 in armaments factories of Austro-Hungarian Empire, Österreichische Waffenfabriksgesellschaft (ÖWG) in Steyer (Austria) and the Hungarian royal arsenal Fegyvergyàr in Budapest, where they jointly produced more than three million copies. After W.W.I in the period between 1930 and 1940, almost all were rechambered to accept the more powerful Spitzer 8 × 56 mm R cartridge [2].
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Fig. 1 Rifle MANNLICHER M 1895
2.
CONSERVATION AND RESTORATION PROCEDURES
The first stage in the conservation-restoration procedure is a detail description and photographing of all features, marks and injuries of the artefact, weighting and dimension measuring, determining the materials from which it is composed and preparing the restoration plan [3,4]. 
Artefact rifle MANNLICHER M 1895 (Figure 2), registered under the National Museum of Contemporary History of Slovenia inventory number 6312473 and conservator number 11/15 was manufactured in 1918. The rifle production number is 291 F. Barrel has stamped mark Wn XX (National coat of arms) 18 and capital letter S (Spitzer, changed ammunition after 1930) [5].
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Fig. 2 Rifle MANNLICHER M 1895 (before restoration)
MANNLICHER M 1895 rifle showed only slight signs of local surface corrosion on the hook, an element that serves for stacking guns in a pyramid on the ground, butt, and upper part of the barrel at the rear sight, where the browning layer was damaged. Barrel, magazine and bolt were empty – no bullets and cartridge. The walnut wood stock has been fully preserved and stable. The rifle has no shoulder belt and the buckle for fastening the shoulder belt was ground off. Spots of grey oil paint transferred from the storage rack arms were visible in some areas of the stock. 

According to restoration plan, dismantling the artefact into individual pieces followed (Figure 3). Dismantling the firearms doesn’t require special tools. Screwdrivers with manually adjusted blades to fit the non-standard or damaged screw heads and corrosion product solvents are sufficient. Krown oil and WD-40 were used for easier release of screw connections.
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Fig. 3 Rifle separated by components

The next stage is the removal of corrosion products and dirt from the surface of the object. This is very important and frequent intervention in restoration – conservation procedure and must be done with care and caution. Effective and detail cleaning can be accomplished with the combined use of various mechanical methods (sandblasting, ultrasonic cleaning, grinding and polishing, scalpel and needle scrubbing, etc.) [6].
2.1 Restoration of the metal parts

MANNLICHER M 1895 rifle metal parts were locally cleaned with a scalpel, chemically treated with tannin (alcohol soluble), coated with Krown KL – 73 oil and waxed. Brass buckle has been mechanically cleaned with a scalpel, immersed in BIOX solution, brushed and washed under running water, washed in distilled water, submerged in acetone and waxed (Figure 4).
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Fig. 4 Ultrasonic cleaning in water
2.2 Wooden parts

Rifles wooden parts were cleaned with brushes of different hardness and length of the bristles, scalpel, needles and compressed air. After extensive coating with insecticide (Biokill, ®Ilirija), all parts were carefully wrapped in aluminium foil to prevent evaporation and stored for three weeks (Figure 5). Wooden parts of MANNLICHER M 1895 rifle were after insecticide treatment cleaned by cotton wool tampons using Oronazol (ketokonazol, ®Krka) and ethanol and coated with Tung oil. 
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Fig. 5 Insecticide treatment of rifles wooden parts
2.3 Leather parts

Remained part of the leather shoulder belt was mechanically cleaned with brushes and impregnated with balsam for leather care in the composition of lanolin, beeswax and special additives (Figure 6).
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Fig. 6 Part of the leather shoulder belt
3. ARTEFACT AFTER CONSERVATION – RESTORATION PROCEDURES

Assembly of the artefacts was held in reverse order as disassembly with a feeling that conservation and restoration is not a unique intervention, but the process, where we expose to the deterioration the protective coating, which will lose its function over time and will need to be replaced.
  In the process of work personal protective equipment is required (gloves, clothing, mask, glasses), which protects both the conservator from toxic effects of the materials used, as an object in front of conservator (exhaled vapor, hands sweat, ...). The artefact must be handled with cotton gloves. 
We have to distinguish between procedures which have an emphasis on protecting the artefact (the artefact is kept in the museum depository at relative humidity 55 % and 18°C with minimal temperature fluctuations) and procedures, which have an emphasis on aesthetics (the artefact is showed on exhibition). 

All operations, which were carried out are documented and documentation stored in the museum depository. Rifle MANNLICHER M 1895 after conservation-restoration procedures is shown in figure 7.
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Fig. 7 MANNLICHER M 1895 (after restoration)
2. CONCLUSIONS
The basic objective of this work was complete restoration of the artefacts (rifles) and a feasibility study of the use of various engineering material investigation methods and procedures in restoration-conservation work. 
We were pursuing two main objectives: protection of the rifles from further deterioration and material investigation of rifles metal components in order to determine the basic metallurgical manufacturing methods at that time. 
Since restoration-conservation ethics doesn’t allow interference with the artefact material, each material analysis was made using only non-destructive methods. Portable XRF spectrometers for chemical analysis and rebound hardness measurement proved to be very suitable for artefacts material analysis since they don’t leave any visible marks on the spot of investigation. Replica method for microstructural observation gave us very valuable information about the state of the material and its metallurgical production methods. 
Despite the fact, that some interference with the artefact material is needed (fine metallographic grinding and polishing), method could be treated as non-destructive, since the visible traces of the investigation can be hidden with proper colour retouching and toning. 

REFERENCES 
[1] von Kromar, K. E. (1900). Repetier - Automatische Handfeuer Waffen, Verlag von L. W. Seidel & Sohn, Wien.

[2] Scarlata, P. S. (2004). Mannlicher Military Rifles, Andrew Mowbray Publishers, Lincoln.

[3] Dobrzanski, L.A. (1997).Technical and Economical Issues of Materials Selection, Silesian Technical University, Gliwice.

[4] Kosec, B., Nagode, A., Kosec, G. (2015). Failure analysis: master course. University of Ljubljana, Ljubljana.

[5] Krivec, M., Karpe, B., Nagode, A., Sirok, K., Kosec, B., Bizjak, M. (2016). Restoration and conservation procedures at I. world war rifles. IRT 3000, Vol. 11, No. 62, pp. 165-167.
[6] Karpe, B., Krivec, M., Nagode, A., Širok, K., Gojić, M., Kern, K., Ivanić, I., Soković, M., Bizjak, M., Kosec, B. (2016). Restoration and conservation of I. World War rifles. ETIKUM 2016. pp. 78 – 85, Novi Sad.
�

















2
3

[image: image10.emf] 

LOGO WILL BE HERE 

[image: image11.png]


[image: image12.jpg]


[image: image13.jpg]Mannlicher M.95 &



