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Abstract

In recent years there has been a growing interest among historians, historical martial
artists, reenactors, and those who are interested in Eastern culture as well as in Persian
offensive and defensive weapons to have a more detailed study of armor. The change in
the paradigm of defensive weapons throughout Western Asia (the last quarter of the 15
to the first quarter of the 16™ century) has not yet been fully investigated. Reconstruction
of mail-and-plate armor from a period between 1540-1650 CE is quite challenging as
most museums or major private collections do not have a complete set. Based on a
detailed study of existing sets of joshan armor and several technical assumptions related
to the design of this type of armor, the present study tries to reconstruct a fully protective
complex of a joshan armor that was worn by a noble Persian warrior. The purpose of the
following article is to reproduce a Persian mail-and-plate armor from a period between
1540-1650 CE in its original size and design with its inherent properties and qualities.
Different existing sets of this type of armor from museums are studied and compared
to different miniatures and literary sources. Based on the collected information gained
from theoretical and practical research, the article presents a historical armor design and
provides advice on the practical reconstruction and production of such a set of armor.
Armor masters were looking for the best combinations and ratio of plates and mail armor
in one set. They were experimenting with the shapes and sizes of plates, the number of
holes, diameters, geometry, and method of ring interconnections. Characteristic of the
armor of this period is rather large plates and a small number of their rows (3-5 rows on
the chest/back), a small overlap of the plates in a row, basically only the same standard
plates are used, large mail rings (inner diameter about 10 mm).
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Introduction
In recent years there has been a growing interest among historians, historical martial
artists, reenactors, and those who are interested in Eastern culture as well as in Persian
offensive and defensive weapons to have a more detailed study of armor. The change in
the paradigm of defensive weapons throughout Western Asia (the last quarter of the 15

to the first quarter of the 16™ century) has not yet been fully investigated. For a short
period, mail and mail-plate armor had a leading position as equipment for warriors
and almost completely replaced other types of armor. After coming to power in Iran,
the Safavid dynasty accelerated this process in the whole region. Successful military
campaigns and the growth of Persian state power strengthened the positions of the
military aristocracy. This power boosted a revolutionary development of armor design
throughout the whole eastern region. Reconstruction of mail-and-plate armor from a
period between 1540-1650 CE is quite challenging as most museums or major private
collections do not have a complete set. Based on a detailed study of existing sets of
joshan armor and several technical assumptions related to the design of this type of
armor, the present study tries to reconstruct a fully protective complex of a joshan armor
that was worn by a noble Persian warrior. The research question is whether it would
be possible to conduct such a project taking into consideration the need for a thorough
comprehensive study and the technical complexity of its implementation. The research
method of this paper is empirical. The main hypothesis of this paper is whether it would
be possible to create a Persian ring-and-plate armor made of riveted rings and hardened
plates that was worn by Persian warriors around 1540-1650 CE. This main hypothesis
can be broken down into three minor ones:

* Would it be possible to combine different types of mail armor weaving together?

* Would it be possible to integrate a mail collar protection (gariban) by the method
of weaving?

* Would it be possible to integrate the rows of steel plates into armor sleeves made

of mail armor?

Mail-and-plate armor terminology

Russian scholars differentiate three types of plate-and-mail armor: a) Bakhtertsy, b)
Yushman, c) Kalantar (see: Bobrov & Khudyakov, 2002: 106 — 168), and d) reinforced
mail armor.

a) Bakhtertsy or Bakhter (Russian: bextepern) is one of the types of ring-plate armor
that existed in the 15th-17th centuries, and in some regions even later, on a vast territory
from Poland to India. Behterets have small horizontal plates that are arranged in vertical
rows without gaps. Further, they are joined by rings, and embedded in mail. Usually,
armor consists of a large number of small plates, most often rectangular plates, fastened
in a double or triple overlap (the overlap reaches half the area of the other plate) with

three or more rows of rings, and having five or more rows on the chest and dorsal parts.
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The wide geography of the Bakhter circulation is so significant that it is not surprising
that local features appear on this type of armor.

b) Yushman (Russian: FOmman) is derived from the Persian word josan. This armor
consists of long horizontal plates integrated into mail armor and it resembles laminar
armor, such as Roman lorica segmentata. Yushman is made from large plates with a
small overlap in rows (2-8 plates in a row on the chest, 9-20 plates in a row on the back),
and it has always a central axial cut in front.

c) Kalantar (Russian: Kanmanraps): It is a ring-plate armor made of square or
rectangular plates woven into mail armor on four sides of the plate.

d) Reinforced mail armor: This type of armor can be added to the list as its own
armor type. It is a mail armor with several rows of overlapped steel plates (usually 1-3).
The rows are located in the most commonly endangered areas.

Although Russian sources state that Bakhter is a Persian term and that type of armor
was sent from Iran to Russia originally, no equivalent word for Bakhter related to armor
could be found in Persian sources. However, Persian sources use the baqaltaq Gl or
bagaltaq (3lals to refer to an unspecified type of armor (see: Sa’di, 2005: 235; Mobarak
Sah Faxr-e Modabbar, 1967: 467; Molavi, 2006: 368). More research should be done
on whether baqaltaq is the same as Bakhter. However, we should note that Persian
period sources only use the term j6San &> as a type of mail-and-plate armor (see:
Tarsusi, 1977:121, vol. 2; Moshtagh Khorasani, 2010) from the list above. A further
differentiation for terminology is used as far as the size of the plates is concerned. The
iron of the steel plate of a joSan armor is called geibe 4.¢. Hence a joSan armor with
small plates is called j68an-e xord geibe s> )5 due (ajOSan yie> armor with small
iron/steel plates) (Tarsusi, 1977, 121, vol. 2). Another type of mail-and-plate armor was
called tanure »_ 3. Tanure 5% is an armor made of mail and iron/steel plates similar
to joSan ,&¢>; however, the iron/steel plates (qeibe 4.¢) of it are larger as the ones
used in joSan b9, For reasons of simplicity, the author of the present article uses the
Russian terms of mail-and-plate armor classification. Persian sources use kalantar ,s3S
to refer to “sheriff” or “head of a tribe” or simply “bigger”. But it is not used to refer to

any type of armor.

Historical background

Based on pictorial sources and miniatures from the 15%-16" centuries, we can see a wide
variety of mail and mail-and-plate armor worn by Persian warriors and their opponents.
At the turn of the 15M-16" centuries, the main models were being formed, which later
became a “classical” armor type in the modern view of researchers. During this period,
no evident classification of mail and plate armor types could be done. Armor masters
were looking for the best combinations and ratio of plates and mail armor in one set.
They were experimenting with the shapes and sizes of plates, the number of holes,

diameters, geometry, and method of ring interconnections. Characteristic of the armor
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of this period is rather large plates and a small number of their rows (3-5 rows on the
chest/back), a small overlap of the plates in a row, basically only the same standard

plates are used, large mail rings (inner diameter about 10 mm). A reinforced version of

the armor appears, which also includes a ring-plate hem and sleeves (see: Fig. 1, the
fragment of Shahnameh Ferdowsi, Tabriz, 1524, publication of the Saltykov-Shchedrin
Library).

Alexander (1992: 160) states that this type of mail-and-plate armor was used by
Mamluks, Ottomans, and Aqqoyunlu alike but each style had its specific features as
far as the type of buckles used for fastening. A Mamluk plate-and-mail armor from the
Furusiyya Foundation is dated 1428-1442 CE (see: Mohamed, 2008: 298-299). All steel
plates are gilded. The frontal plates are set in two columns of steel plates. Each column
consists of seven plates. They are connected to riveted mail rings. The side plates consist
of two columns of steel plates that are connected via riveted mail rings. Each column

consists of seven overlapping steel plates. The back of the armor is protected by three
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columns of overlapping steel plates. Each column consists of 20 plates. Similar plate-
and-mail armor from Timurid Iran can be found in the collection of the Furusiyya
Foundation (see: Mohamed, 2008: 300-301). This armor is inscribed with the name of
the grandson of Timur, Ibrahim Sultan ben Shabrukh ben Timur. The front part of the
armor consists of two columns of gilded steel plates. Each column consists of six plates.
Each side of the armor has two columns of steel plates that are integrated into the mail
armor separate from each other. Each column consists of six overlapping steel plates.
The back of the armor is protected by three columns of overlapping steel plates. Each
column consists of 21 plates. An Iranian mail-and-plate armor from the Nasser Khalili
Collection from the 15th century has body protection integrated into the mail armor. The
frontal plates consist of two columns and each column consists of four plates. The sides
of the body are also protected by steel plates. This armor is inscribed with the name
“The Sultan, Khalid son of ...” (see: Alexander, 1992: 68-69).

Alexander (1992: 72-73) shows a body armor or shirt made of riveted mail rings and
plates attributed tentatively to the Ottoman Empire from the Nasser Khalili Collection.
However, the steel plates are bigger. The frontal plates consist of eight plates in four
rows of two plates each. The steel plates only cover the frontal parts of the body and
the back and sides of the body. Each side plate consists of four smaller plates. A more
detailed mail-and-plate armor from India can be seen in Nasser Khalili Collection (see:
Alexander, 1992: 160-161). This armor set which is tentatively attributed to Bijapur
India has an intricate backing consisting of multiple small steel plates. These consist of
3 columns and each column contains 34 small plates that overlap each other on their
length and are connected via riveted mail rings. The side plates consist of two large steel
plates that are connected via riveted mail rings. The frontal plates consist of two large
steel plates that are integrated into the mail armor via riveted mail rings. A similar Indian
armor can be found in the David Collection (see: von Folsach et al., 2021: 160-161).
The back of this armor has five columns of small steel plates overlapping each other.
The belly is protected by four steel plates arranged in two columns each consisting of
two overlapping steel plates. The sides are also protected by four steel plates each. This
armor is tentatively attributed to the 17% century (before 1691 CE) (see: von Folsach et
al., 2021: 160). A similar 17%-century armor made of plate-and-mail from India is kept
in the Metropolitan Museum of Art (see: Pyhrr et al., 1991: 41). There are also similar
Indo-Persian armor sets made of overlapping steel plates and riveted mail rings from the
collection of the Polish museums (Zbiory Muzeum Zamkowego w Malborku, Zbiory
Muzeum Wojska Polskiego w Warszawie, Zbiory Muzeum Narodowego w Krakowie,
Chodynski, 2000: 209-217).

Probably such armor had a rather heavy weight, was expensive, and was supposed
to be worn by wealthy riders. Presumably by the second half of the 16" century the size
of the plates began to decrease and the such trend continued until the beginning of the

17" century. Similar types of armor made of riveted mail rings and steel plates were
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used by Russians such as a plate-and-mail armor attributed to Tsar Michaeil Fjordorvich
(1620), and a plate-and-mail armor attributed to Nikita Ivanovich Romanow (first half
of the 17" century) (see: Miller, 1982: plates 14, 18). There is also a different style of
integrated rectangular plates placed in the whole armor and connected via riveted rings
from Sind, India. One example is kept in the Stibbert Museum (see: Probst, 1997: 90-
91). For similar pieces of leg armor from Egypt or Syria, Iran, and Anatolia from the
collection of the Furusiyya Foundation, see Mohamed (2008: 302-304). Over time, the
geometry of plate profiling becomes more complicated. The method of making half of
each plate overlaps the other in a row became standard practice at this time. The nature
of combat clashes and tactics of conducting battles require greater mobility and constant
combat readiness for heavily armed warriors. Bakhter armor became popular with an
axial cut on the chest (wrap over), a large number of plate rows (5-8 rows on the chest/
back), and wedge-shaped rows of plates appearing along the center of the back/chest
and sides. The number of rows of rings between the rows of plates decreased (see: Fig.
2, 3, and 4; Shahnameh Shiraz, Shahnameh Shah Tahmaspi, 1537).

Fig. 2-4:”.Reinforced ring-plate Bakhter armor, Shahnameh Shiraz, Shahnameh Shah
Tahmaspi, 1537.

Mail rings were reduced in size, and armorers started to use monolithic and welded
types of rings more often. Thus, there is a request to lighten the armor and improve weight
distribution throughout the body of a warrior without losing protective capabilities. The
main models were being finalized. The reinforced version of Bakhter was becoming
more and more complex. Armors were made by pre-orders and sometimes they had an
exquisite finish. Undoubtedly, it was available only to noble warriors and aristocracy
(this fact is confirmed by miniatures of adjacent regions). At the same time, there was
a development of firearms in the region and their massive use on the battlefields. The
confrontation between gunpowder weapons and protective equipment encourages
craftsmen to look for new technical solutions. Massive ringed plate armor was simplified
and lightened, becoming variants of reinforced mail armor. Reinforced mail armor is
undergoing evolutionary transformations which are manifested in the differentiation of
armor and the improvement of the protective qualities of mail protection. Differentiation
leads to the abandonment of plate sleeves and in some cases from plate hem in a favour

of mail elements. The development of mail-and-plate protection of the hips also affects
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the weight of the main armor skirt and lightens it. At times, it was completely left out.

Around this period, the armorers started to make a distinction between two types
of mail-and-plate armor, namely Bakhter and yushman. Yushman became a universal
armor as it was simple to manufacture and affordable armor. On the other hand, the
Bakhter armor symbolized the high status of the owner in the military organization
and at the same time, it was the top of the evolutionary development of armor in that
region. Numerous pictorial sources from Central, West, and South Asia confirm the
popularity of reinforced Bakhter armor among the nobility of these regions. Because
export deliveries of armor from Iran did not cover the needs of its neighboring regions,
there was a high demand for Bakhter armor. Such a situation contributed to the growth
of local production of Bakhter armor. Another distinction of Bakhter armor can be
made namely a reinforced Bakhter. This armor was a combination of Bakhter armor
and reinforced mail armor. Reinforced Bakhter is a Bakhter armor that has a ring-plate
structure for protecting the sides of the body. The base plate forms most rows of the
armor. These plates have a constant width throughout their length. They are combined

with alternating rows of mail rings of different sizes.

Experimental trials of reconstruction of a reinforced Bakhter armor
The author of the present article made a replica of a Bakhter armor attributed to 1540-
1575 CE that is kept in the Moscow State Museum in 2007. The main plate types of this
armor were thoroughly investigated for reconstruction. In 2009, the author of the article
made a version of Ottoman’s type yushman armor. In 2015, experimental samples of
other types of Bakhter armor protection were made. These were made based on the
Bakhter armor from the Regional Museum of Voronezh, Russia. However, studying the
examples of armor in available museums and private collections, it was not possible
to find surviving examples of reinforced Bakhter’s armor. Separate fragments of ring-
plate armor do not provide any useful information. It can be assumed that the protective
hem and sleeves were completely or partially dismantled to lighten the armor at the
final stage of military operation or they were possibly lost. Indirectly, this may be seen
by very short mail stripes along the lower edge of the armor with rings that are not
typical of this zone. Based on pictorial and literary sources, we can confidently assert
that reinforced Bakhter armors existed. To reconstruct a reinforced Bakhter armor, the
following steps were taken:

* A study of extant specimens of Bakhter armor sets in museums’ collections and
pictorial sources;

* An analysis of main dimensional parameters of Bakhter plates and their types;

* An investigation of technologies for the manufacture of Bakhter plates, their forging
profile, types of hardening, finishing, and protective coatings;

* An examination of combined mail weaving techniques, ring characteristics,

protective properties, mobility, and weight;
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* An exploration of modeling methods to shape the structures of ring-plate armor and
its features, such as advantages and disadvantages;

* An establishment of assembling schemes of Bakhter’s plates in rows and testing the
possibility integrating of plates rows into different mail weaves;

* A setup of schemes of mail conjugation with combined types of weaving mail rings;

* A design and experimental probes to create an anatomical mail collar with combined
weaving;

» Comparative analysis of characteristics of protective properties of mail-and-plate
types of armors;

* Probing methods of natural and artificial aging of metal;

* Looking for the possibility of future museum exhibits;

» Making functional fittings of Bakhter armor;

* Producing fittings on mail-and-plate armor dated early 16 -17" centuries.

The Bakhter armor is a modular system. The base element of it is a standard plate.
The basis for the design was a plate of Bakhter armor stored in Voronezh Regional

Museum (the Russian Federation). The armor can be dated to the middle of the 16"

century (see: Fig. 5).

. Nz

©Fig. 5: Base plates Bakhter armor, Musem of Voronezh, Russia. Photograph Oleg Belov.

The base plate size is about 50x30mm, and there are 8 holes (4 on each side).

Thickness is about 1 mm. The plates have a forging profile (punch) in two projections,
the depth of which is about 2 mm. The first and last plates of each row have end holes
for mail attachments. The plates of the original armor were covered with rust. However,
there are visible traces of gilding as an ornamental pattern or arabesques. Nothing is
known about the heat treatment of these plates and protective coatings. Based on the
type of plate and the nature of the decorative finish, there is a high probability of their
production in northern Iran.

The key objective was to create a Bakhter armor that is based on historical patterns
and pictorial sources. In the process of designing the Bakhter armor, preference was
given to armor with an axial cut (wrap over) on the chest. Under the designed size of the

product, the distribution of plates in rows looks like the following:
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* The chest has 6 columns of 19 steel plates each,

* The back has 7 columns of 25 steel plates each,

* Each side has 3 columns of 12 steel plates each,

* Thigh protection has 16 columns of 10 steel plates each.

* The central row of the back and the central rows of the sides are wedge-shaped.
Thus, the number of base plates is 472 pieces, or 90% of all plates in the armor (see:
Fig. 6).

©Fig. 6: Frontal and back of the Bakhter armor, personal photo archive of Gorbatko S.,
2023.

For plate production, experimental research was conducted to determine the
manufacturing technology, the necessary production tools, and the attachments used.
All plates are hand-made and treated manually at different production stages, such as
initial material aging, marking, metalwork, forging, hardening, grinding, and applying
of protective coating. In total, about 720 pieces were produced. More plates were
manufactured to experiment with the possibility of the ideal joining of plates in rows and
it was tested by probing different possible options. The plates in rows were assembled
in a half-overlap system with flat rings measured at 13x10x0.9 mm. Between them,
each row was fastened with flat rings measured at 11.5x8x0.8 mm. The dimensions
of the rings correlate with the diameter of the holes and their distribution on the plate,
providing the necessary protection and sufficient mobility to the plates. To form the mail
field of the remaining parts of armor, the flat rings of 11.5x8x0.8 mm and 12.4x9x0.9
mm were used. Studies have shown that the alternation of rings of different dimensions
in mail protection combines the advantages of each type. Smaller rings are responsible
for providing the maximum protection area (density), meanwhile, large rings create the
necessary strength and mobility of the mail armor. All rings were riveted. The classic

scheme of weaving rings “4 in 1” was used. The results of the analysis of basic criteria
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values, such as mass, mobility, density area per square cm, and combined weaving,
prove its optimality. For rings manufacture, 1.4 mm wire diameter for rings of 13x10x0.9
mm and 12.4x9x0.9 mm were used. Additionally, 1.2 mm diameter wire for rings of
11.5x8x0.8 mm was used. Both wires are made of low-carbon steel which is comparable
in its mechanical properties to steel wire mid of the 16™ century. Samples of Persian,
Ottoman, and Indian mail armors are known and made according to combined schemes
using rings of different types and connection methods as well as production technologies.
During the armor-making process, the schemes of combined mail-weaving conjugation
were studied. The longest pairings - the lines joining the sleeves to the armor body were

calculated and made following the distribution of the mail armor for arm protection
(Fig. 7).
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©Fig. 7: View of the place attachment of the sleeve to the body, personal photo archive of
Gorbatko S., 2023.

The collar and armpit areas are the most vulnerable parts of any armor and require
special attention. The anatomical mail collar is designed and made according to the
principle of a truncated cone. It is attached to the armor (Fig. 8).
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Underarm zones are formed by special triangular mail inserts and integrated into the

structure of the sleeve with a complex attachment (Fig. 9).

g =Ll | —

©Fig. 9: Underarm of the Bakhter armor, personal photo archive of Gorbatko S., 2023.
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Only after numerous long-term probes, modeling attempts, and lots of experiments,
I was able to achieve the desired result. Doing an experimental study, I found out that
using same-size rings (for weaving mail armor) significantly simplifies the design of the
armor. As part of dedicated research of plates rows and columns and their integration
into the mail armor, I could prove the following fundamental rule: only if the distances
between the rings’ center and the center of the holes in the plates coincide or are
comparable, it is possible to integrate plates row/column into the mail weaving without
distortion and changes in the spatial row/column position. Therefore, it is theoretically
possible to weave some Bakhter plates into a mail sleeve provided that all rings are of
the same size. This makes sure that the direction of the rings in the rows of the body
and the sleeves of the armor coincide. We should consider that in sleeves the plates
are located perpendicularly to the mail armor surface. Turning the mail by 90 degrees
changes the distribution of the rings in the rows (the rows are stretched, Fig. 10), as a

result of which the distances between the center of the rings increase.

©Fig. 10: Sleeves of the Bakhter armor, personal photo archive of Gorbatko S., 2023.
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This creates additional difficulties. In the case of using a combined mail and plates, it
is impossible to integrate the rows of Bakhter’s plates into the sleeves. Obvious that such
basic knowledge and little secrets were extremely important for armorers and masters.
As aresult, the size of plates and rings was initially selected based on the framework for

developing armor designs. Functional fittings are represented by a system of buttons/

loops (7 pieces) and buckles/belts (3 pieces) (see: Fig. 11).

— . ; : N 2 Lo d N

©OFig. System of buttons, loops and buckles, personal photo archive of Gorbatko S., 2023.

Buckles with belts are installed within the abdomen area and the upper chest. They
bear the main weight of the armor. Survived armor examples that possess axial cuts
usually do not have traces of fastening belts and buckles in the chest area (near the rows
of plates), as they were probably fastened with buttons with loops or ordinary cloth ties
installed there. This is confirmed by visual sources. In this case, it was not possible to
place a different fastening system in order not to lose the level of protection or plate
mobility in this area. All metal parts of functional fittings are made of cast bronze. The
models were specially developed based on individual findings and examples of belt sets.
All buttons are decorated with natural stones. The front edges of the armor and the collar
are covered in goat skin to form structural integrity. The belts are made of two layers
of dyed calfskin with a 3.5-4 mm thickness. Decorative accessories are represented by
medallions (18 pieces), stars (62 pieces), and mail weaving made of brass rings. The
brass rings measure 12x9x0.9 mm and form the decorative edges of sleeves and thigh
protection. Six-pointed stars are made of cast brass. The star is one of the most common

decorative elements in the region. The medallions are made of cast bronze with natural
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stones inserted. Models of medallions were developed based on the style of functional
fittings and decorations of the 17" century. It was possible to create an artistic image

of an armor that can be called “Dawn Star”. It is a proposed name for this armor for a

future armor exhibition. Fig. 12 shows the whole armor on a mannequin.

©OFig. 12: Bakhter armor model, personal photo archive of Gorbatko S., 2023.

Fig. 13 shows the whole armor on a male model.

©Fig. 13: Whole Bakhter armor model, personal photo archive of Gorbatko S., 2023.

Findings

The whole process of research and armor production stages took about 5 years of
intensive work. During this time the armor was altered and refined several times based
on updated research findings. As a result, this project was completed. The weight of
the reinforced Bakhter armor sample is 14 kg. Its measurements correspond to 52-54
which fits a person with a height of 180cm. During this time, valuable experiences and
knowledge were gained. Production technologies were studied and all stages of design
were worked out. As a result, independent studies had been carried out. As an example,
a separate study and production of leg and knee protection were carried out (see: Fig.

14). For a similar Persian leg and knee protection from the 15" to early 16" century.
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©Fig. 14: Persian Bakhter leg and knee protection, personal photo archive of Gorbatko S.,
2023.

Thanks to these leg protectors, it was possible to design the thigh protection of the
armor.

A comprehensive study made it possible to have a closer look at the work of
masters from the 15"-17" centuries. It also sheds light on armor production workshops,
blacksmiths, forges, foundries, jewelry workshops, and procurement warehouses. To
feel the spirit and try to immerse into their planning, and designs to reveal century-
old secrets of craft and art. This way, we can appreciate the level of skills, diligence,
and resourcefulness of all those involved in the manufacture of armor in conditions of
manual labor and historical tools. This shows the level of very high skills of Iranian

masters.
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Conclusion

Based on a comprehensive study and the implementation of numerous different tasks,
the version of Persian reinforced Bakhter armor of 1540-1650 CE was reconstructed.
The armor fully complies with the design task and possesses all inherent qualities and
properties. It provides the basis for future research. The results of each study (of the
complex) will be presented in separate future articles. Within the research process, the
main prerequisites for the integration of Bakhter’s plates rows into mail armor were
formulated. Several important design features of combined mail and plates have been
identified and proven. Thus, the research question can be answered positively that a
successful implementation of such a project is possible despite all difficulties. The
hypothesis about the possibility of creating a reinforced Bakhter armor and proving
its existence as a part of the protective armor complex of Persian warriors in 1540-
1650 CE is confirmed. Further, the hypothesis about the possibility of using combined
sizes of mail rings and their weaving for the creation of Bakhter armor was confirmed.
The hypothesis about the possibility of using an anatomical mail collar with combined
mail weaving was also confirmed. The hypothesis about the possibility of integrating

Bakhter’s plates rows into sleeves with a combined mail canvas was refuted.

Acknowledgments
I would like to thank my friends:

- Andrii Vynov, for his great help with photo sessions, developing photos, and his
invaluable help with the translation of this article.

- Roman Lysenko, for his help with logistics and photo model role.

- Denis Denisenko, for his assistance with the production of functional, decorative

fittings.

References

- Alexander, D., (1992). “The Arts of War: Arms and Armour of the 7" to 19%
Centuries”. The Nasser D. Khalili Collection of Islamic Art: Volume XXI, General
Editor Julian Raby. The Nour Foundation in Association with Azimuth Editions and
Oxford University Press. Oxford: Oxford University Press.

- Bashir, M., (2008). The Arts of the Muslim Knight: The Furusiyya Foundation
Collection. Milan: Skira Editore, S.p.A.

- Bobrov, L. & Khudjakov, J., (2008). ARMAMENT AND TACTICS OF NOMADS
OF CENTRAL ASIA AND SOUTHERN SIBERIA DURING THE LATE MEDIVAL AND
EARLY MODERN AGES (15" first half of the 18" century A.D.), St. Petersburg State
University of Philosophy.

- Bobrov L. A., (2003). The ways of “westernization” of Asian armour in the late
Middle Ages and New Age (15-18 centuries). Novosibirsk: NGU.

- Bobrov, L. A. & Khudyakov, Yu. S., (2002). Protective weapons of the Central



| 255 || Motaleat Bastanshenasic Parsch (MBD) || Vol. 7 | No. 24 | Summer 2023

Asian warrior of the late Middle Ages // Military business of nomads of Northern and
Central Asia. Novosibirsk: Novosibirsk State University.

- Chodynski, A. R., (ed.) (2000). Persian and Indo-Persian Arms and Armor of 16" —
19" Century from Polish Collections. Malbork: Muzeum Zamkowe w Malborku.

- Gordeevan, N. V., (1954). Russian defensive Armor: Collection of Scientific Works
based on Materials of State Armory.

- Molavi, M. J.-ad-din M. R., (2007). Masnavi Ma’navi. Edited by: Reynold A.
Nicholson, Tehran: Entes$arat-e Hermes.

- Mobarak Sah Faxr-e Modabbar, M.-iben M.-iben S., (1967). Adab al-Harb va al-
al-Soja-e [The Customs of War and Bravery]. Annotated by: Ahmad Soheyli Xansari.
Tehran: Eqgbal.

- Moshtagh Khorasani, M., (2010). Lexicon of Arms and Armor from Iran: A Study
of Symbols and Terminology. Tiibingen: Legat Verlag.

- Miller, J. A., (ed.), (1982). Russische Prunkwaffen und Riistungen. Leningrad:
Aurora Kunstverlagel.

- Probst, E. L., (1997). Armi Islamice. In: Tra Oriente e Occidente: Cento Armi dal
Museo Stibbert. Livorno: Sillabe.

- Pyhrr, S. W.; Donald, J. L., & Ogawa, M., (1991). Arms and Armor: Notable
Acquisitions 1991-2002. New Haven and London: Yale University Press.

- Robinson R., (2006). Armor of the peoples of the East History of Defensive
Weapons. M.: CJSC Lentpnonurpad.

- Sa’di, M. M.-ibn A., (2005). Koliyat-e Sa’di [The Complete Works of Sa’di].
Annotated by: Hasan Anvari. Tehran: Nasr-e Qatre.

- Tarsusi, Abu-T. M.-ibn H. A.-ibn M., (1977). Darabname-ye Tarsusi. Annotated
and Corrected by Zabihollah Safa. Tehran. Bongah-e Tarjome va Nasr-e Ketab.

- Von Folsach, K.; Meyer, J. & Wandel:, (2021). Fighting, Hunting, Impressing: Arms
and Armour from the Islamic World 1500-1850. The David Collection. Copenhagen:
Strandberg Publishing.






IR

|

an JU o]y 5L

http://journal.richt.ir/mbp :as i sy JULS
P. ISSN: 2645-5048 & E. ISSN: 2645-5706

Ayl (il il Sl (—ols Aol _ad

[[Vfey ol

o

5399 31 Sldigad Lyulurly «pidesn 1At 8y) S SHlusily
i dallas :VF0o-10Fo Lile)

18455L,45 S

)

gl o £99

YY¥A - YFo: a0
\faY/oVﬂ:u‘c,g.'\;vég,Ut\fa\/\o/oF:cél_g)bé._v,li

4. https://dx.doi.org/10.30699/PJAS.7.24.239 :(DOT) Jtzws dwlids

L RVCYS

Sl o2 lhi 9 (1 ((o8) layliBleg) wldia 4o dagi g 990 bl sl 5o
L)L cwser! bl 4o pliceddle cJluwenS slop)) glansie (Lo olasy
39 i oyl 093 9Ll aaly (gloolal g8 diy By (Simybilie 4 (ylaiadile 4o
B 3] ) s o 1530 B (el ) ) Lol 0y (0B (Ll (sLangS
bgpe (5318 039p a Bgyme i8IS (gLl ol oais 2 Blg aslllaodygo (ogs e (p)F
ledegaze 10 355 Jlod L Laojge ;o o tecwl 3800y (plls (o .p)500 L5 10Ye 4
(g do Bypmo 185, Aol 1 e g5l 1 sl 00t ()5S ol 51 (ol A 905 e
S3Lil g5-o5e d ol Giomgy olidles) adsS ol (bl L ediSinnys (3 )l ;500
3Ll do > ey el 005 (Sl GlogzSix o5 1 (95 45 35100 00 >
b Bl B3t ol pVP00=N0Fe SLoj by90 515158155 e Aoy o (Sl (518 05 S
S50 sloolud ok o )ity ol ) sl o pluBl o adly (sl Siog (oles 5 Lol
JBoy5 plobewl ol ous pludl)lp8la)) ol (5Ll g (b do as liiog 55 5 (5,1a)
Comdepl ed b yd (36 dal> o5 5 lmbio s 5 S5 oyt Lo oylgen (s155L0)
g 310s5 i (sLmeglosl oy IS iooleg] g 5090 51 eyl Ll aslosgy L
o) 090 slmey; wlasebe (yoyinge jla50gs S Ladal> Jlasl by 5 dosain Lo
S5 i) 0-1) Lol (slaniindy 51 oS olass 5 Sy b olomin | (gpaSopge cosl
el iy G o wltiio Ko S Slibgyed (ot / diuw

(318 o)) coyre 5 o)y il 1 BSlgalS

Ayl il Sl ol dolilad
Bl 93 ¢ gl ity IS g5 iy
Ol ol 5 B0)S 9 (Bir Ay

SRS g (S A0 sty 1yl

ol (B)odinns au Glato 125 3>
Creative Commons jg=xo o8 odiuny 9
lis 45 o 55051 alxe 4 Attribution License
bgio yldS Sl ag wlobas oy oty Cls
adshylanlag g i 8 Calie Bod aSel 10
555 oyl adome ol o allio

(ST S (Bl slaylidles, ol Sitmgiy (S (gloplsas 5 yisealS Al golis) 8.1

Email: gorbatkowerwolf@gmail.com

(i Al Y F00-YOFe  loj By90 31 (ldBged (wluwly x50y 1 Sl o)) S (g5luiln (VFV) ¢ Ly 355568 : o d gl
-(https://dx.doi.org/10.30699/PJAS.7.24.239) Y¥aA-YFo :(YF)V canuyy | ool iy \allae
http://journal.richt.ir/mbp/article-1-901-fa.html :4y i Dol 45 Al Lol i



M)\iw\;ﬁao\‘.}m\go\ﬂ\h&| YOA |

do Ao
(Pl gl glaasas (Lsyse 0o5-bl) 5 eanlid dddle sl claJlu o
Slozlw 4o uizen 5 Byd Suimy 4 glaieddlle (LaKin) (il 4o plaiedlle
odth dieojerel )0 oy glmosls g ledlbl an (wptnd iley (el (B0 g o2les
TS N PSUYS - NV [N RSP R PN W PN 4| SR SNIUE P NP PRI
el 0485y o8 yobod joio (3o p2353Ls )8 Jol 2y L5 o033l

D9 sladl> 0y 9 (63¥5 (SLagyg )l (S A5 (g pdvgr (AL i gl
ool JoolS ys b L g 0yf sty o (BBl olugzin ligas ol
JS 50 a2l 5o sohio ledgd el JSssy Lo cdsgy ol sas Lanliles, ;Koo glss!
Bl copadge ol €gd @pad a5 seleatbse (la iS5 S copn adhate
23 035 >blo (el )3 (Bl Gz g g5 90 o2l 0 S gty (ol (WD) ez)
SN0Ye by50 d bgye (518 slaey; (5lassl (KoK cal D925l s 3y dlate plas
)l gy desazme o 51 45« Sypy cogad (slaasgors Ly Laojge yidin gl V500
35250 G50 Slalllas lusly s o)ls (2305 501> gl el 035 a3l Rl
o=l B L bty (B olaby g 039 (63¥sn (g 5l (o8 48 yw calu 30
el dwol baies; S 003 12 By 48 1oy (B> 05 (2l S8 (g3lusl 45 05 895
el 039

—10 oo ;o aS cowl (g0¥s dio L (slaoyy glasl 51 (S (50 L (i
Ly - cml acily (olg) i s lowpd 51 mag 9)018 50 ()99 ol 5l o (2) 2V
PR S5) 1 330 09 9 (S98 (SLaid) )0 4S 035 (S5 8l s e i
gy olomio (ol pogdle Al oo il 9 Yo Byl 51y, S0 Sy 5 aslasd S )y 8
i e (gills ladls 05 53 9 i o oy pad ol g G By b sloy slaadls
S ibatis ot ol el 45 555 SasS slmaseiio 31 (53Ls5 ol JoLis oy Yoo
S dmbio o s U dmis SO Sligpd) (oo Sligs b cygods 45 (S0g
Lo sy ool (i o Juate 2 Soded 4o it b ol casBus sladils U (4w o
odlat] 53,8 (cLdlyan o dn g5 b a0 35 yidin b cipd) gy 40 oy § Al (S9)
s ol 4y )50 ] )0 bl (ags yuolis (B 48 s oz gl 150 5
o 3ble ;500 (e (5> 9 (pogy jolic ol (ll slapse (B 50

Jlodi g Cow
IP8les) £ 95 ol g ol ()l Jrol By S 5w 45 0500 ol gy @ lie Sz e
&le 5 30 sl Jobee 83ly ()ld Lo 5o Lol et 3yl Ay a0 il 51 5L s (65
baqaltaq « 3Ualay baqaltaq o 85ls 51 )b golio cpol 9459 Ll (a5 05 (o))
(5990 yrde y 50 oL S)luo gdanms . B) 3yl o)Ll coys 31 slaus sl g o5 e 3ladan
s 3l slosyins cib 4 plss o V8 L0 0y 8 sy iliine 5 gl polie (ol



| vou | dgSilygt

Oled (1> 5 Sl (Buie)) 4575, oLl (gladl> o555 (Vg sl Byg 5l Spo (go¥sd
Lol cced S ST . pV5 V0 4y8 p 31l s oy u50 ol (sl Jio sy 0505 0 (3 4 Lan ]
A Byme 0990 (] (SIS 05 lgie ds 059> al LSSy (S5l 3 prmges

JLs L;NAB :‘_’5,« uul.wl).’)_.}u SO LS)L“")L’ o 0903 uﬁ‘)t_’ a9 U"‘)Q o.,\_")&.?
il dmans SO wlahad oS5 3l eoyy ol (Ll (gl 031050 (5o B3g0) .p)OYD- VO
50 S Giluib g (hb ol lel el oo o (ol jais glgisa gladls oy L
ddw k_wbl A o U_" C_’)b ‘ol (dgy Uﬁ*—“")‘)‘ﬁ) 55959) LS‘ dilhis 5)9_9 )0 99>90
20,8y (6000 w205l

o o S ol L pto oo Yoxde 85100! L (6318 dsio SO 5l Sl (glm
7 Gl (i dloul (amio By b o 50 Eligw jlea) Elygw coiia tecwl oai oolisuwl
Mb le.mcba_w uLo.ﬁ ob )‘ G229 Sy Lg)_l.a dxbo L0 ubcu‘)_mtsl.m Y94 Gos
WA (Jaie) S pads

e 5l 9092 (gl aolie 5 (S0l sLagSll ulusly j5 05 G Sl (ol San
S (U)o (= dLoml L loj 4o cglyl 50 o) (S hb a8 50 ()
racd 4d S 1145y 105 9)lge (Jomame i (b 33l050 50 090 A

D wles (6Y58 (89 V4 5l ) b 1S A (59 2 095 -

(Y98 (3y9 YO 3l oy i (ghylo (jeS) cuiy -

L6 Ygh dxas VY 31 Loy du sl (sle) Byl yo —

L Vgd dins Ve 3l Cindy V5 oyl oy bloe -

Sy ‘u—’l)’l“ HESOdW-3 Jiw:b..iwl 9_1.@‘4 99 LS)S)A dudg\)) 9 G Lg)_g)n )y -
Db oo Jolinly o)y cslombuo plad jl 780 Ly aslad FVY 05 ol sl jo 4l oolin

AMSU)J e o\))_ﬁl..é )lfl_, 9 JLMJ T 294> 0y) LJ_" J._Jy J_'>|)A 9 ul.o.;.o)u \-\_A_’T)ﬁ Jf
ol gyt ;o iz c0aib gy (Slidins Laaidl yoluly o) «ie ol Jgb o
]y SLSVE a5 05 b s Lo Asged g -y planyd 4o ey 2l A y0 s s
Mo ola gygl oy ol cawlio yio il YAe 0B L 0,8 S (gl 5 0F-0Y ] (olaw) o3lu0]
U“’L“")J 053940 ‘u_,wlhp LSLQ)KL’ ) )lfu_>|).L> J_>|)A fang uﬁ)f)‘)_e aJlao dyg-0
L0 b Slate 8155 (e 98151 bagily g Laby 51 cdablone (gl aigily 5 o Bl
Wl oo lawl L\ 5.\.»:)1_9]

S5 A
by ot 31 (gl gy IS S )0 L s adS v ranal pol> dalllae S ol
o2l 33 098 (Ll . pVFBe VO cla Sl dn bgype o (oSl uliwlyy (STl y550 o)
bgeld Ly iy s B Sl o p¥ e g Cdin (o iy bl il
5 oS cadsl (olids (o slo iy Lol 05y s ol (g3lussle j g e Sl yis



Ay (o iy Al | Y5o |

ok 3 S 5 0y bl ) (ol Agas (5Ll slind g g0 aslen Lo disas
o 45 Eoul 0393 Lo Sin )3 (Sl gBusie; oy Giebgy JSbidy (85 slaoyy
254 2y ¥ 98 Ll o Some (50 wlmbio L3S 118 (65 LugSUl g A g5
L (el olaes; gleops )5 oo (2ol o)) s dai Bl g5 40 s A 55 5|

Dgsodldog s ylieisd



