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Abstract 

..... 

~ignificant distribution of non-lethal weapons among the pop~l~ti~n of Ukraine in recent yea~s has Ьееп ari 
!mpetus. fог in-depth study of forensic medical features of the ~n1ur1es that they caus~ .. '~ partIcular, а ~ 
1nterest In forensic examination and investigation would have 9Iven data оп the pecu/1ant1es of Injunes са 
Ьу th~ ~~del of the weapon, depending оп its decoration. Tha.t is why the purp~se о! оuг work ~as to stu; : 
pec~l1ar1t1es of damage to textile material when shot f~om а n.1ckel decorated ~1stol Fort-12RM . equipped W!t! 
cartr1dges of calibre .45 RubЬer. The shots were carned out In the taг.get, wh,ch. repr~se~ted pIeces of cotia, 
fabric, from distances from point-Ыank range to 1.5 m at right angles w1th ~urther InvestIgatюn of the defect ~ 
tissue in general. As а result of the study. for the first time t.he boundar,es ~f cl?se and not close ranges d 
а shot fог а pistol "Fort-12RMW were estaЫished; for the first t,me, а contact-d1ffusюn method fог the nid(elde, 
corated "Fort" gun was conducted, which, at point-Ыank range firing, revealed the deposition of nickel, Wh!Ch r 

shape resemЫes the imprint of the muzzle; for the first time morphological features of damages of cotton fа!ж( 
formed at shots from а pistol «Fort-12RM» from different distances of а shot were descriЬed; it has Ьееn ~ 
covered that pieces of material of cartridges of calibre .45 Rubber сап Ье observed at all distances of lhe ~ 
in the form of small flaky and filiform elements of Ыасk colour. Thus, the specific features of the damage were 
discovered and the limits of the ranges of the shot fог the nickel decorated pistol "Fort-12RMw equipped v.,jj

cartridges of calibre .45 Rubber were discovered . 

Кеу words: gunshot injury, non-lethal pistols, clothing damage 

Zvlastnosti strelnych poraneni sposobenych strelami pistole Fort-12RM s pouzitim naЬojov kalibru .45 
Rubber 

Abstrakt 

Vyznamna distribucia neletalnych zbrani medzi obyvatel'stvom Ukrajiny v poslednych rokoch Ьоlа impul.zo:
pre hfbkove studium sudnolekarskych charakteristik poraneni, ktore spбsobuju. Zvlastny zaujem о sud~ 
ske vysetrovanie Ьу poskytol udaje о zvlastnostiach poraneni spбsobenych modelom zbrane v zav1slos!J od JtJ 

dekoracie. Ciel'om na~j prace Ьоlо studovaf zvlastnosti poskodenia textilneho materialu pri vystrele z ~ 
"Fort-12RM" s niklom zdoЬenymi naЬojmi kalibru .45 Rubber. Strely sa uskutocnovali па terc, ktory pred~ 
vali kusky bav/nenej tkaniny, od prilozenej zbrane az ро vzdialenost' 1,5 m v pravych uhloch s d'als1m kompieL 
пуm skumanim defektu а tkaniny. Vysledkom studie bol prvy opis hranic Ыizslch а vzdialeneJsich okf3P. 
strelneho defektu vystrelu pistol'ou wFort-12RMW. Prvykrat bola pouzita met6da kontaktnej d1fuz1e pre ~ 
zdobenu "Fort'' pistor, ktora pri strelbe z prazdnej zbrane odhalila ukladanie niklu, v роdоЬе odtlatku us'.J 
zbrane; ро prvy raz boli opisane morfologicke znaky poskodenia bavlnenej tkaniny vytvorene pn vystreJe z p!S' 
tole «Fort-12RM» z rбznej vzdialenosti; bolo zistene, ze kusy materialu naЬojov kalibru 45 Ruььer ie rnozr,e 
pozorovat' pri vsetkych vzdialenostiach strelЬy vo forme malych vlockovitych а filiformnych ёastlc t,emei 1~ 
Boli opisane specificke vlastnosti poskodenia а hranic defektu vystrelu рге pistor "Fort-12AM" s n,klom ~ 
пут naЬojmi kalibru .45 Rubber. 

кrufove sfovl:i: strelne poranenie, neletalna zbran, poskodenie satstva 
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1ntroduction 

significant. distribution of various types of non-lethal 
weэpons is а new challenge for forensic medicine. 
oamage caused Ьу gas, pneumatic and non-lethal 
weapons гequires . d~tailed research. Works that 
highlights charact~.пst1cs of damag~ with the use of 
gas and pneufmah ic. weat~on~ part1ally satisfied to
day's needs о t е 1nves 1ga~Ing authorities (1 ). De
spite its common ~ener1c name (non- lethal 
weapons), one cannot 19nore the fact that even the 
rт,ediated action of the cartridges can cause death 
without affecting vital organs (2). ' 
дt the present stage, the study of forensic medical 
characteristics of clothing damage caused Ьу non
lethal weapon is practically unexplored. Most re
search works are conducted оп combat versions of 
pistols (З-6). lt should Ье noted that even such works 
аге carried out on standard models of pistols, while 
the features of damage caused Ьу nickel decorated 
(nickel decorated) pistols in general still remain un
known. AII this pushes to study the peculiarities of 
damages that can Ье caused Ьу decorated non-lethal 
pistols. 

Methods 

For the study, the nickel decorated gun "Fort-12RM" 
equipped with cartridges of calibre .45 Rubber was 
used. As targets, pieces of cotton fabric with the size 
of 210х297 mm, which was attached to а special 
frame, were used. Shots were carried out from point
Ыank range (hermetic and non-hermetic), 5 ст, 15 
cm, 25 ст, 50 cm, 1 m, 1.25 m, 1.5 m at right angles. 
Damage was investigated under ordinary lighting, 
using photographic and microscopic research me
thods. The unexposed particles of gunpowder were 
detected Ьу chemical and physical reactions (Eydlin 
and Vladimirsky respectively) as well as microscopic 
research method. The metallization of damage was 
deterrnined using the contact-diffusion method of in
vestigation (also known as the method of colour im
prints). The colour of the additional factors of the shot 
was determined using а ruler with а colour scale Ьу 
Mokanyuk with co-authors (7). 

Results 

At contact shot the defects of the tissue of irregular 
square shape, in the size of 1 .Ох1 .О cm and rectan
gular shape 1 .Ох 0.9 cm were formed. The edges of 
the injury were uneven, fringed, protruding int~ the 
~umen for different lengths, injured, thinned, sI.ightly 
I~ward (in direction of the cartridges flight), w1th0ut 
signs of burning, pale grey (12.1 and 12.2, here апd 
Ьelow - Ьу the scale of Mokanyuk with co-auth0r5} 
(7). 
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Fig. 1 The muzzle of the gun "Fort 12RM" 

Around the damage was observed the concentric 
deposition of the dark grey (12.6) and Ыack-grey 
(12.7) soot of 0.2-0.4 ст wide and an outer diameter 
of 2.1 cm. At this concentric deposit, there was а ring 
of illumination with small deposits of soot. Continuous 
damage is located against the backdrop of а muzzle 
end of the weapon (tattooing), which is а contouring 
deposition of the soot of less intense grey (12.4) and 
light grey (12.3 and 12.2) colours. This sediment has 
an irregular pear shape that narrows downwards, 
а total length of 4 .5 cm and а width of 3.8-4 cm. The 
upper and lower edges of the imprint are clear-cut, 
оп the sides lighter. ln the lower part of the imprint, 
1.6 cm from the centre of the transverse damage, 
there is а horizontal grey band (12.4) of О.9х0. 15 cm, 
which corresponds to the imprint of the upper edge of 
the recoil spring guide rod. ln addition , when the shot 
is non-hermetic, around the damage, especially in 
the lower region, numerous unexposed particles of 
gunpowder of the semi-spherical and round-shaped 
light-yellow-orange colour (6.3) were found. 
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Fig. 2 Oamage of target at contact shot 
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yellow-orange colour in а plot of 4 .5х3.5 cm 
ln the examination of lesions that were formed at 
~hots from а distance of 5 cm, damage was detected 
in the form of а defect of the tissue of irregular squa
re shape, 0 _9х0.9 cm in size. The edges of damage 
~re pale grey, uneven, fringed, the threads protrude 
into the lumen at different lengths. The ends of the 
~hreads are loose and thinned, partly wrapped inward 
1n the direction of the cartridges flight_ However, signs 
of burning fibres at the edges of damage were not 
detected_ 
Around the damage there is а concentric deposition 
of soot of light gгеу colour (12_3) to а width of 1.0-1-2 
cm and an external diameter of 3.4 cm. This concen
tric deposit contains а darkening grey (12-5) and dark 
gгеу (12_6) colours in the width of о_в-1 _0 cm with 
minor intermittent areas of illumination, with а total 
external diameter of 5_0-5_2 cm_ These deposits of 
soot from the inside outside gradually become lighter 
and disappear at 3_5-4_0 cm from the centre of trans
verse damage_ Also, а lot of semi-burned and unbur
ned gunpowder particles (similar to those described 
above) have been found around the damage. 

Fig. 3 Damage of target at shot from 

а distance of 5 cm 

For shots with а distance of 15 cm, appeared dama
ges of irregular square ог rectangular shape, in sizes 
fгom 1 _ох1 _о cm to 1 _ 1 х1 _ 1 cm_ The edges of the 
damages were uneven, fringed, with loose ends of 
threads and thinned ends of fibres, as well as with 
the presence of undamaged single threads, which 
arcuately protrude into the lumen of damage_ Signs 
of burning fibres were not detected. The ends of the 
threads were white_ Around the damage observed 
deposits of soot in the form of а barely noticeaЫe 
circle or oval of very pale grey (12_ 1) colour of 1 _8-2.2 
cm in width and а total external diameter of s_o-s_s 
ст . /t was observed the deposition of numerous un
burned and semi-burned gunpowder particles of light 

gle particles at а maximum distance of б .S~;d sil\ 
from pass-through damage. ·

5 
cn 

ln the case of shots that were carried OUI f 
а distance of 25 cm transverse damage had а _ ron 
rect oval or rectangular shape, in sizes from ~ 111

cor 
cm to 1 _ 1 х1 .О cm- There were по signs of Ь -0~

1 
( 

Deposits of soot f?r dama~e were not detecte~rrнng 
position of numer1cal part1cles of gunpowder . · D~ 
area of 5х5 cm, and single particles at а ma 

111 th
t x1mun 

distance of 6_5 х 1 О cm were observed_ Ther 
also multiple pieces of materia/ of а cartr~d ari 
(rubber), which have the арреаrапсе of scalper ~~ 
filamentary e/ements of Ыасk colour in size f rorт 

0 _05хо_о2хо_о1 cm to 0_2хо_ 1 хо_ 1 cm. ln addit· 
fuzzy and intermittent traces of rubblng of Ыасk 

1
: 

/our were observed оп the edges of the defect. 
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Fig. 4 Damage of target at shot from 
а distance of 25 cm 

lt was found out that at shots with а distance of 5( 

ст transverse damage have an incorrect oval ог rev 
tangular shape, in size 1 _Ох1 _о cm. Morphologica 
characteristics are similar to those with а distance о 
25 cm_ ln micro апd macroscopic studies revealed 
fewer gunpowder in the area of size up to 10cm. Soo 
not found_ 
After а shot from а distance of 1 m, found that tran~ 
versal damage had an incorrect oval or rectangulэ 
shape, in sizes from 1 .Ох1 _0 cm to 1 . 1 х1 _0 cm. Mor 
phological characteristics are similar to those descn 
bed above_ Features: single gunpowder (З-4 pieces 

~~d lo~es of the cartridges_ 
а distance of 1 _25 m pass-through /esions wen 

sq - , _ ~are; 1n size 0_9х0_9 cm. Morphological charэcte 
ri5!ics are similar to those described аьоvе- Gun 
p~wder and soot traces were поt detected- ln 

1111 

;icroscopic study, the particles of the car1гid9e 
ere detected (а small amount). 

,, .. 
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Fig 5 oaпiage of target at shot from 

1 distance of 1.25 m 

Studying pieces of tissue at shots at а distance of 

1 50 m revealed transverse damage, having а square 
sh •,е In size 1 .Ох1 .О cm. Morphological characteris
tic. are similar to those described for а distance of 
1 :, m. ln the macro- and microscopic study, по 

9 1powder, по soot has been detected. The particles 
of cartridges of Ыасk colour were detected. 
lr ~stigation of the damage site of contact shots for 
tr presence of metals have done Ьу the standard 
с- tact-diffusion method (method of colour imprints) 
w the use of the reactant-developer - а saturated 
а, hol solution of rubeanic acid. Pre-recorded for 20 
m ules in 25% solution of sodium thiosulfate, 
Wd::,hed and dried photographic рарег, was soaked 
for 1 О minutes in а solution of solvent reagent - 12% 
ammonia solution and applied to the агеа of damage 
on the fabric ( exposure time 1 О minutes ). А multilayer 
object, separated оп both sides Ьу sheets of white 
рарег and fragments of microporous rubber, were 
placed under а press that provides а pressure of 1 
kg/cm2 for 1 О minutes. After the contact, the emulsion 
lауег of the photographic рарег is processed Ьу the 
reactant-developer - а saturated alcohol solution of 
rubeanic acid. After 2 seconds оп а photographic 
Paper in the агеа of damage appeared sputum colour 
: Purple colour, which partially repeats the shape of 
е muzzte end of the pistol . The appearance in аге

~: of ~~rple (ог Ыue-violet) coloration is typic~I of the 
Position of nickel which is а metal cover1ng the 

:rface of an expe;imental pistol . The presence of 
РРег is not detected. Before the study, а reagent 

COntrot · rf wa with pre-contaminated соррег and su асе 
s COnducted. 
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Flg. 6 Result of contact-diffusion method оп the агеа 

of damage at contact shot 

Similarly, we investigated the presence of metals оп 
the target fragment from the defect site that was for
med during the shot. The contact-diffusion method 
showed in the агез of target fragment ring-shaped 
imprint that агоsе as а result of contact with the 
rubber bullet, the spotty purple colour in the form of а 
ring with а diameter of 0.9 ст. The purple colour is 
typical for the deposit of nickel, which is the covering 
metal the surface of an experimental pistol. The pre
sence of соррег is also not found. 

Conclusion 

Thus, for the first time installed: the boundaries of 
close and not close ranges of shot for the gun 
"Fort-12RM". The close range of the shot was 1 me
ter (the distance at which there were observed addi
tional factors of the shot); for the first time, а contact
diffusion method for the nickel decorated "Fort" gun 
was conducted, which revealed the deposition of nic
kel, which in shape resemЫes the imprint of the 
muzzle of the pistol; for the first time morphological 
features of damages of cotton fabric formed at shots 
from а pistol «Fort-12RM» from different distances 
were described; it has been discovered that pieces of 
material of the cartridges of calibre .45 Rubber сап 
Ье observed at all distances of the shot in the form of 
small flaky and filiform elements of Ыасk colour. 
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