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A b s t r a c t  A man commit ted suicide with a modified sig- 
nal pen gun and a .22 lr H V  HP  bullet. The contact  
shot to the left chest led to a conventional entrance 
wound. The projectile f rom the unconventional  weapon 
caused a penetrating wound and was not deformed instead 
of  the expected perforation and deformation. The smooth- 
bore barrel did not leave characteristic firing marks on the 
bullet. 
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Yugoslavia [8]. A considerable number  of  deaths due to 
projectiles from pen guns [2, 9, 10] have occurred in the 
USA, where tear gas pen guns, some able to fire conven-  
tional bullets even without further modifications, were sold 
without restriction [6, 9]. From Germany/Central  Europe 
only one fatal [7] and one nonfatal [4] accident with a pen 
gun have been reported. Koops  et al. [5] investigated 838 
fatal gunshots in Hamburg  and did not list pen guns. 

The intention of  this report is to demonstrate the fatal 
potential of  a rare and relatively harmless device and to 

Introduction 

Pen guns are used to fire tear gas or to give a signal. Many 
pen guns are designed to resemble ballpoint or fountain 
pens, pencils, air gauges, pocket  knives, lighters or other 
devices. Generally, inside the pen there is a metallic cylinder 
of  variable length and diameter housing a spring-loaded 
metal rod. When released, the tip of  the metal rod acts 
as a firing pin (Fig. 1). The open end of  the cylinder is 
threaded. An  interchangeable cup-shaped threaded signal 
or tear gas cartridge is fixed to this end. Alternatively, an 
additional threaded cylinder serves as a chamber  or barrel 
in which tear gas cartridges can be inserted and fired [3, 
8]. For the purpose o f  firing pistol, revolver or rifle car- 
tridges o f  calibers up to .45, all that is needed is an addi- 
tional threaded cylinder serving as a short auxiliary barrel. 
Although rifled barrels do exist [9], most  are smooth bore. 
Another  way to convert  a pen gun into a "sharp" weapon 
is to reload the original interchangeable cartridge by means 
of  a primer, pistol powder, pellets and closing cardboard 
wads [2]. 

In World War II pen guns capable of  firing conven- 
tional bullets were dropped behind the German lines in 
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Fig. 1 The parts of a signal pen gun produced by Wischo with the 
casing, the spring mad the metal rod. The tip of the metal rod acts 
as a firing pin. Firing is achieved by releasing the knob 
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describe some ballistic peculiarities of bullets fired from 
pen guns. 

Case report 

A 32-year-old-man was found dead lying on his back by the road- 
side. To the left side of the body there was a signal pen gun (Wischo 
Germany PTB 170), modified by adding a threaded, smoothbore 
barrel of 6 cm length (Fig. 2). The chamber of the pen gun con- 
tained an empty 0.22 lr HV cartridge with a single lateral firing pin 
impression. The man had committed suicide while talking to his 
former girlfriend using a mobile telephone which was found close 
to the corpse. 

Postmortem findings 

The bullet had entered the skin of the chest 6 cm medial to the left 
nipple, leaving an entrance wound of 4 mm in diameter surrounded 
by a contusion zone and a thin band of soot deposit (Fig. 3). Blood- 
spatter was located at the radial back of the left hand and soot de- 
posit at the left radial index finger. The wound tract passed through 

Fig. 2 The signal pen gun used in the case reported. There is the 
pen gun, an unfired cartridge and the additional threaded cylinder 
serving as a barrel. Firing is achieved by pressing the base of the 
pen gun 
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Fig.4 The recovered .22 long rifle high velocity hollow point bul- 
let, a lead bullet with a very thin copper layer clearly not function- 
ing as a jacket. No rifling marks or deformation at the tip can be 
seen, Instead, the base of the bullet is slightly compressed due to 
the oversized barrel caliber. The sides show only irregular marks 
from contact with the inner walls of the smooth barrel 

the third intercostal space, through both lobes of the left lung close 
to the hilus with lacerations of branches of the Arteria pulmonalis 
and bronchi and through the seventh intercostal space at the back. 
A nondeformed hollow point bullet 0.22 lr (Fig.4) with its long 
axis perpendicular to the wound tract was found in the musculature 
directly below the scapula. The wound tract was 19 cm long and 
up to 1 cm wide. Multiple blood aspiration foci in both lungs, 
hematopneumothorax at the left side (approx. 3 1 of blood), swal- 
lowed blood in the stomach, general anemia. The cause of death 
was massive bleeding and/or blood aspiration. According to the 
bloodspatter and the soot deposit at the left hand, the shot was fired 
with the left hand by grasping the lateral "wings" of the pen gun 
with the index- and middlefinger and by operating the trigger at 
the base of the pen gun with the thumb. 

Histologically, there was a disseminated swelling of the muscle 
fibers of the myocard. In the areas surrounding blood aspiration 
foci of the lung tissue, an incipient leucocyte migration through 
small arteries could be seen. Both findings would indicate a sur- 
vival time of more than 15 min up to 1 hour. 

Fig.3 The entrance wound showing typical signs of a contact 
shot. The use of an unconventional firearm cannot be suspected 
from the exterior aspect 

Discussion 

T h e  fo rens i c  s i gn i f i cance  o f  p e n  guns  is obv ious .  P r imar -  
i ly  d e s i g n e d  as a cheap  and eas i ly  ca r r i ed  d e v i c e  for  the 
p u r p o s e  o f  s e l f -de fense  or  g i v i n g  a s ignal ,  p e n  guns  can  
be  c o n v e r t e d  to " s h a r p "  w e a p o n s  by  ra ther  s imp le  means ,  
as d e s c r i b e d  above .  B e c a u s e  they  are  so easy  to concea l ,  
they  can  also be  used  as m a l i c i o u s  w e a p o n s .  

In spi te  o f  the  short  barre l ,  the  l ack  o f  r i f l ing  and  the 
l o o s e  f i t  o f  the  ca r t r idge  and bul le t ,  r e su l t ing  in l o w e r  ve-  
loc i t ies  w h e n  c o m p a r e d  to c o n v e n t i o n a l  h a n d g u n s ,  the  
le thal  po ten t ia l  o f  " s h a r p "  pen  guns  is u n e q u i v o c a l ,  bo th  
theo re t i ca l ly  [3] and e m p i r i c a l l y  [2, 7, 9, 10]. Bu t  there  is 
a lso a po ten t ia l  haza rd  for  the  ope ra to r  o f  a pen  gun.  S o m e  
of  the  cy l i nde r  bar re ls  and r e l o a d e d  ca r t r idges  h a v e  b e e n  
r epo r t ed  to b r eak  or  e v e n  e x p l o d e  w h e n  b e i n g  tes t - f i red  
[2, 3]. A c c i d e n t a l  dea ths  due  to d ropp ing  the  p e n  gun  on  
the g r o u n d  wi th  subsequen t  d i scha rge  o f  the  round  h a v e  
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been described [7, 9]. In a very bizarre case, a man fired a 
.45 ACP  round from a tear gas pen gun [6]. Because of  the 
minimal weight of  the pen gun, a tremendous recoil orig- 
inated f rom the discharge, propelling the weapon itself 
backward, out of  the operator 's  hand, through his right 
eye and penetrating 10 cm into the brain. 

Firing regular pistol or revolver ammunit ion from cal- 
iber .22 through caliber .44 magnum from pen-guns, Jones 
et al. [3] found a very astonishing accuracy of  the bullets 
up to a distance of  15 m, although most  bullets started 
tumbling in flight. The muzzle  velocity ranged from 90 to 
290 m/s, reaching 1//3 to  1/2 of  the muzzle velocity when 
fired from a conventional  handgun. The muzzle  energy 
ranged from 40 to 290 J. The penetration depth in 20% 
gelatin from close-range shots usually exceeded 18 cm with 
a maximum value of  26 cm. 

The smooth bore of  most  barrels results in a lack of  
suitable markings on the bullets, so they cannot be matched 
to the weapon. Only the cartridge case has identifying marks 
from firing pin impressions, but it remains inside the 
weapon. In cases where the bullet is recovered, there is 
the unusual finding of  missing firing marks (Fig. 4). In the 
case of  missing bullets because of  perforation, the unusual 
weapon cannot the suspected. Hence, pen guns might  
have been used more frequently than is known, especially 
for murder. 

But wound ballistics can also give a clue to pen guns. 
In the case reported, perforation and deformation of  the 
bullet would have been expected. A contact shot with a 
0.22 lr HV HP bullet fired from a conventional  firearm re- 
sults in a muzzle velocity of  approximately 400 m/s. Con- 
sidering the given trajectory without contact to bone, this 
velocity would have been sufficient to cause complete 
perforation and probably deformation of  the bullet. In- 
stead, there was a non-deformed bullet inside the corpse. 
In 10% gelatin (4°C) Fackler and Malinowski [1] found a 
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26.5 cm long trajectory for a mushroom-shape  deformed 
0.22 lr HP bullet with an impact  velocity of  388 m/s and a 
36.5 cm long trajectory for a non-deforming 0.22 lr solid 
lead bullet with an impact  velocity of  342 m/s. 

When  encountering unusual findings during an au- 
topsy, such as missing firing marks on a bullet or signs of  
low impact velocity (e.g. penetration, no deformation) 
compared to the usual impact  velocity (e.g. perforation, 
deformation) o f  a given bullet, this type o f  firearm should 
be considered. 
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