
472,218 3 H. A. MERS Oct. 14, 1969 
TOY GUN HAVING A TAPERED BARREL AND SPONGE PROJECTILE 

2 Sheets-Sheet l6, l967 Filed Feb. 

- 744.93. 

A77 orways 

< 
l 

O 
I 

Oe 
LL 

MAvWAAV7 oA 
Aaaaar 4 Meas 

Asy 

  

  

  

  



Oct. 14, 1969 H. LA MERs 3,472,218 
TOY GUN HAVING A TAPERED BARREL AND SPONGE PROJECTILE 

Filed Feb. 16, 1967 2 Sheets-Sheet & 

& Waxy O 

N. e.S. O m 

NN 
N 

/w/aw7 oe 
AAAsa/27 4a/MAAS 

°2-4-te 4.0, E 
A 77 Oaway 

  



United States Patent Office 3,472,218 
Patented Oct. 14, 1969 

1. 

3,472,218 
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U.S. C. 124-15 8 Claims 

ABSTRACT OF THE DISCLOSURE 
This invention relates to a gun for shooting sponge 

projectiles. The gun bore has a constriction at its breech 
and is tapered from breech to muzzle, so that once the 
sponge passes the constriction, it expands as its moves 
down the barrel. The sponge projectile may be Wetted 
with a disappearing dye to mark the point of impact on 
the target. 

BACKGROUND OF THE INVENTION 
Field of the invention 

This invention relates to toy guns of the type which 
fire actual projectiles. 

Description of the prior art 
Present day toys which simulate "grown up' devices 

are usually made as similar to the grown up device as 
possible, due consideration being given to making the toy 
as safe and foolproof as possible. This has proved rather 
troublesome in case of toy guns since, in order to add 
to realism a gun should be capable of shooting a harm 
less projectile with substantial range and accuracy. It 
is also desirable that the projectiles provide an indication 
of its point of impact on the target area so that the user 
can determine his shooting accuracy. This has proved 
problematical since, toy guns which shoot solid objects, 
such as corks or darts with suction cup tips, can provide 
a reasonable range and accuracy, and which sometimes 
provide an indication of point of impact as when the 
darts stick to the target. However, these are hard objects 
which can cause injuries. A further problem is that the 
soft cup tips can be removed or broken off and the hard 
stick projectiles can still be fired from the gun. Also the 
stick or cork projectiles can be replaced by pellets, such 
as marbles which render guns such as these dangerous. 
Toy guns which shook soft projectiles such as corks 

or felt pellets do not provide a reasonable range or ac 
curacy. Here again however, these guns may be misused 
to shoot hard objects as well as soft ones, and they are not 
safe in the hands of children. A further disadvantage of 
many soft projectile-firing guns has been that the projec 
tile does not impact with sufficient force to knock over 
small targets, and it has heretofore, proved difficult to 
provide other accuracy indicating means which could be 
used with a wide variety of targets, 
OBJECTS AND SUMMARY OF THE INVENTION 
Accordingly, one object of the present invention is to 

provide a toy gun and projectile therefor, which are safer 
than toy guns and projectiles available heretofore. 
Another object of the present invention is to provide 

toy guns which fire soft projectiles with greater range and 
accuracy than toy guns available heretofore, and which 
cannot be readily misused to fire hard objects. 
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2 
Still another object of the present invention is to pro 

vide soft projectiles for toy guns, which indicate their 
point of impact on a large variety of targets. 

These and other objects are realized in an embodiment 
of the invention which includes a toy gun and a projectile 
of wet sponge. The gun barrel has a bore that is tapered so 
that the muzzle area has a greater cross-section than the 
breech area, and which has a constriction at the breech. 
The sponge projectile is loaded into the gun behind the 
constriction and is driven by compressed air through the 
constricted portion and down the tapered bore, toward 
the target. 
The spone is larger than the constriction and thus the 

compressed air must first deform the sponge to enable 
it to pass through the constriction. As a result, the air 
pressure builds up to an optimum value at which time the 
sponse is sufficiently deformed to pass through the con 
striction and be moved by the compressed air through 
the gun barrel and out with an extremely high velocity. 
This high velocity provides the sponge projectile with a 
large trajectory as well as great accuracy. However, be 
cause of the soft nature of the sponge it is harmless. 
A liquid disappearing dye may be used to wet the 

sponge. The dye leaves a temporary mark at the point of 
impact on the target area, thereby enabling accuracy to 
be checked. The wet sponge projectile may be placed in 
containers to facilitate general handling and to facilitate 
loading into the gun. The containers may be bullet 
shaped to simulate ordinary gunpowder cartridges and 
thereby add realism. 
The novel features that are considered characteristic of 

this invention are set forth with particularity in the ap 
pended claims. The invention itself both as to its organi 
zation and method of operation, as well as additional ob 
jects and advantages thereof, will best be understood from 
the following description when read in connection with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a side elevation view, partially in section, 
of a toy gun and projectile constructed in accordance 
with the invention, shown immediately prior to firing; 
FIGURES 2a, 2b, 2c, 2d and 2e, indicate the cross 

sections at various points along the bore of the gun of 
FIGURE 1: 
FIGURES 3a, 3b, 3c, 3d and 3e, indicate the cross 

sections at various points along another bore constructed 
in accordance with the invention which could be used in 
place of the bore of FIGURE 1; 
FIGURES 3'a, 3b, 3c, 3d, 3'e indicate the cross-sec 

tions at various points along still another bore con 
structed in accordance with the invention which could 
be used in place of the bore of FIGURE 1; 
FIGURE 4 is a front elevation view of the gun of 

FIGURE 1; 
FIGURE 5 is a side elevation view of the gun of FIG 

URE 1, shown with its barrel swung down to enable 
loading; and 
FIGURE 6 is a top view of another embodiment of the 

invention, wherein the gun barrel is curved to enable it 
to shoot around or over objects. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGURE 1 illustrates one embodiment of a toy gun 
constructed in accordance with the invention. The gun 
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comprises a frame 10, which encloses the firing mecha 
nism, a barrel 12, and a gun handle 14. The firing mecha 
nism includes a cylinder 16, a piston or plunger 18 within 
the cylinder for compressing air which moves the sponge 
projectiles, a plunger spring 20, for driving the plunger 
forward to compress the air, and a cocking ring 22 for 
drawing back the plunger to compress the spring and 
ready the mechanism for firing. The barrel 12 is connected 
to the frame by arm 24 which is pivotally joined to the 
frame at 26. The barrel is locked in position during fir 
ing by latch 28, which is constructed of a length of spring 
steel fixed to the frame, the latch 28 engaging a keeper 30 
formed on the barrel. 
The barrel 12, has a bore 34 formed along its axis, and 

the barrel includes a breech end 35 and a muzzle end 36. 
A chamber 38 is formed at the breech for holding a car 
tridge assembly 39. A constriction 40 exists at the inter 
section of the chamber and the bore, and the projectile 
must pass through this constriction. The bore has a long 
flare or taper between the constriction 40 and the muzzle 
end 36. The chamber 38 of the barrel connects to the cyl 
inder 16 in the frame 10 by an air passageway 44 formed 
in the frame, and a rubber gasket 46 on the frame pro 
vides a seal to prevent the escape of air as it passes to the 
barrel. A spronge projectile 48 is contained in a cartridge 
case 50, which is held in the chamber 38 of the barrel, the 
projectile and case being referred to the cartridge assem 
bly 39. The sponge may be wetted for target impact indi 
cation, if desired. 

In order to prepare the gun for firing, the barrel must 
be swung down to expose the chamber 38. The barrel is 
released by lifting up on the latch 28 to allow the barrel 
to swing down to the position shown in FIGURE 5. The 
cartridge assembly 39, is then inserted into the chamber 
38. The gun is normally cocked while the barrel is in a 
swung-down position because the passageway 44 is then 
uncovered and air can flow into the cylinder. Cocking is 
accomplished by pulling on the cocking ring 22 to draw 
back the plunger 18 until it is locked in a rearward or 
arming position, as shown in FIGURE 5, the plunger 
being held by a pawl (not shown) of the trigger mecha 
nism. The cocking ring 22 and plunger rod 19 are moved 
forward to their original position after cocking by a re 
turn mechanism (not shown). Trigger and return mecha 
nisms for holding and releasing cylinders and for return 
ing the cocking ring are well known in the art, and there 
fore, are not illustrated or described in detail. After load 
ing and cocking the gun, the barrel is swung back to the 
position shown in FIGURE 1 and the gun is ready for 
firing. 
The gun is fired by pulling the trigger 52 to operate 

the trigger mechanism that releases the plunger 18. The 
plunger moves forward under the force of the compressed 
spring 20, and causes a sudden compression of air in the 
forward part of the cylinder 16. The compressed air passes 
through the passageway 44 to the chamber 38 of the bar 
rel, and through an aperture 54 formed in the base of the 
cartridge case 50. The compressed air pressure builds up 
because the sponge projectile is larger than the constric 
tion. The air pressure pushes against the rearward por 
tion of the sponge projectile 48 until it is squeezed down 
to a size to pass through the constriction 40. When this 
happen the projectile is projected therethrough quickly 
with a high velocity and thereafter moves down the ta 
pered bore toward the muzzle 36 and flies toward the 
target. 
The breech and tapered bore of the barrel have cross 

sections at the points A, B, C, D and E, indicated in FIG 
URE 1, which, when viewed along arrow 2-2 appear as 
shown in FIGURES 2a, 2b, 2c, 2d and 2e, respectively. 
As shown by the figures, the expansion from constriction B 
to muzzle E is essentially one-dimensional, from a slot to 
a circle, rather than two-dimensional as from a small 
circle to a large one. As the sponge passes through it, a 
slot-shaped constriction applies pressure on the sponge 
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4. 
from top and bottom, but not from the sides, and reduces 
the possibility of the development of folds in the sponge. 
Any folds would, of course, have a deleterious effect be 
cause the compressed air could pass around them. Other 
shapes for one-dimensional expansion may be used for the 
bore, such as the rectangular shapes of FIGURES 3a, 
3b, 3c, 3d and 3e, which correspond to the shape 2A 
through 2E respectively. However, it should be noted that 
two-dimensional changes in shape (e.g. from a small to 
a large circle) can be used to obtain many of the advan 
tages of the invention. It may also be noted that the cross 
sectional area of the chamber 38, illustrated in FIGURE 
2a, is several times greater than the cross-sectional area 
at the constriction shown in FIGURE 2b. This difference 
exists because the sponge projectile has a cross-sectional 
area, when it is uncompressed, which is several times as 
great as the cross-sectional area at the constriction. 
One of the advantages of the invention is that the gun 

can almost never be used to shoot hard objects which can 
cause injury. Large objects loaded into the chamber 38 
will not pass through the constriction 40, and any small 
objects which pass through will not travel far, because 
most of the compressed air will pass around the object, 
especially as it reaches portions of the bore with a greater 
area. Large objects can be inserted through the muzzle 36, 
but even if the objects do not fall out they will not emerge 
with great force, since the compressed air will tend to flow 
around the object instead of propelling it, the taper of the 
bore assures that the objects will not provide an airtight 
fit with the walls of the bore for an appreciable length of 
the bore. 

If the bore were circular throughout its length, (i.e. 
expanded from a small circle to a large one) instead 
of having a one-dimensional taper, then many common 
objects, such as marbles, ball bearings, or even peas, 
would form a tight fit at some depth in the bore, when 
muzzle-loaded into the gun. Such objects could then be 
shot with appreciable force, although the force would be 
much less than if the bore were not tapered. However, 
the bore of the embodiment of FIGURE 1 has an oval 
cross-section throughout most of its length, and oval 
objects which would provide a tight fit at some point 
along the bore are not common. While the bore is al 
most circular near the muzzle, a large round object in 
Serted there will travel only a short distance down the 
bore, will be driven by air which has already expanded 
appreciably, and therefore will not be propelled with 
appreciable force. 

In the case of a bore with a one-dimensional taper 
which generally varies only in height, as from an oval 
slot to nearly a circle, it is possible to prevent the in 
Sertion of any hard object through the muzzle end by 
slightly narrowing the width (not height) of the extreme 
muzzle end; the muzzle end then has the smallest width 
(though it has the greatest height). 
The construction and taper of the bore not only pre 

vent the firing of solid objects in most instances, but also 
aid in the attainment of distance and accuracy when a 
Sponge-like projectile is fired. This will be appreciated 
from a description of the projectile and the manner in 
which it is propelled. 
The projectile 48 is a pellet of cylindrical shape, con 

structed of elastic (at least when wet) sponge material, 
such as natural sponge, or an elastic form of polystyrene 
foam. The cartridge case 50 may be constructed of 
plastic, metal, or other structural material, and has a 
bullet shape to add realism. The base or rear portion 
of the cartridge case has a large hole 54 through which 
air enters during firing of the gun to drive out the 
projectile. The front or nose portion 58 of the case nar 
rows to aid in directing the projectile through the con 
striction in the bore. 
The sponge projectile is wetted, either before or after 

insertion in the cartridge case. It is believed that the 
Wetting combined with the constriction and expansion 
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during passage through the bore are what enables the 
attainment of relatively great accuracy and range. Be 
cause of the taper of the bore, the aft part of the pro 
jectile is always compressed more than the fore part, 
particularly when the projectile has just passed the con 
striction 40 and the aft part is under maximum com 
pression. The fluid in the sponge projectile moves toward 
the section of least compression, which is the fore part, 
and therefore the projectile is heavier fore than aft as it 
leaves the barrel. The heavier fore section stabilizes the 
projectile in flight and increases both range and accuracy. 

Heretofore it has been generally believed that a light 
projectile could not be made to travel an appreciable 
distance with repeatable trajectory (i.e. accuracy). Guns 
and projectiles have been constructed in accordance with 
the invention and tested, and they have been found to 
exhibit substantial range and accuracy. 
A toy gun constructed in accordance with the present 

invention having a barrel with a bore tapered along its 
3 inch length, and having a minimum bore height of 
approximately /8 inch and maximum bore height of ap 
proximately % inch has been found to function satis 
factorily, both in providing accuracy and range and in 
preventing the shooting of hard objects. Thus, a bore 
having a narrowest dimension at the point of greatest 
cross-sectional area (e.g. the muzzle), which is at least 
about 200% greater than the narrowest dimension at 
the point of smallest cross-sectional area (e.g. the con 
striction at the beginning of the taper), functions well. 
The wetting agent applied to the sponge projectile may 

be water or a variety of other liquids. The enjoyment 
obtained from play with the gun can be greatly in 
creased by using a disappearing dye. When a dye is used, 
the projectile leaves a small mark on the target at the 
point of impact. This enables a determination of the 
accuracy of shooting. Various dyes can be used to wet 
the projectile for example, thymolphthalein, used as a 
pH indicator, can be used to obtain a blue stain which 
soon disappears. Other hydrogen ion concentration in 
dicators are suitable for obtaining impact markings of 
other colors. 
Toy guns constucted in accordance with the fore 

going principles can have a variety of forms. For ex 
ample, a gun having a curved barrel as shown in the top 
view of FIGURE 6, can be constructed with a tapered 
bore. The gun of FIGURE 6 is designed to shoot around 
corners or over objects, and includes a small mirror 70, 
mounted on the curved barrel 72, has a tapered bore and 
functions similarly to the gun of FIGURE 1. Another 
form of the invention is similar to a revolver-type hand 
gun, with several chambers formed in a cylinder, the 
cylinder being rotatable to bring any one chamber into 
alignment with the bore of the barrel. 

While a limited number of embodiments of the inven 
tion have been illustrated and described, a large variety 
of other embodiments and many variations and modifica 
tions in those described will be apparent to those skilled 
in the art. 

For example, to lend further realism to the gun a suit 
able noisemaker may be attached, without departing from 
the spirit and scope of this invention. Accordingly, the 
scope of the invention is not limited to the particular 
embodiments described herein, but only by a just inter 
pretation of the following claims, 
What is claimed is: 
1. A gun comprising: 
a frame including means for delivering compresed 

gas; and 
a barrel connected to said frame, said barrel having 

a bore which is tapered along a majority of its effec 
tive length so that portions closer to the muzzle have 
a larger cross-sectional area than portions further 
from the muzzle, said bore having an end opposite 
the muzzle which connects to said means for deliver 
ing compressed gas, 
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6 
a sponge means having an uncompressed maximum 

cross-sectional area at least several times greater than 
the cross-sectional area of said bore at its point of 
smallest cross-sectional area; and 

means for installing said sponge means between said 
means for delivering compressed gas and narrow 
portions of said bore, whereby to enable compressed 
gas to drive said sponge means down the tapered 
bore towards the muzzle and thence towards a target. 

2. A gun as defined in claim 1 wherein said sponge 
means carries a wetting agent of said sponge means, said 
wetting agent being colored, for making the point of im 
pact of said sponge means on the target. 

3. A gun comprising: 
a frame including means for delivering compressed 

gas; and 
a barrel connected to said frame, said barrel having 

a bore which is tapered along a majority of its 
effective length so that portions closer to the muzzle 
have a larger cross-sectional area than portions 
further from the muzzle, said bore having an end 
opposite the muzzle which connects to said means for 
delivering compresed gas, 

said barrel further having a breach end opposite the 
muzzle and a chamber disposed at said breech end, 
said chamber having a cross-sectional area several 
times greater than the point along said bore having 
the minimum cross-sectional area, and including a 
cartridge assembly adapted for insertion into said 
chamber, said cartridge assembly including a car 
tridge case having apertures at opposite ends and a 
sponge disposed within the case. 

4. A projectile for shooting at targets comprising: 
pellet of sponge-like material wetted with a dye of 
the type which readily disappears, whereby to enable 
the marking of the point of impact of the projectile 
On a target; 

said projectile further including a cartridge case dis 
posed about said pellet for facilitating the insertion of 
the pellet in a gun chamber, said cartridge having a 
base portion with a hole for admitting pressure gas 
and a nose portion with a hole for enabling the ejec 
tion of the pellet from the case; 

a gun for shooting said pellet including a barrel having 
a tapered bore which is widest near the muzzle and 
narrowest near the end opposite the muzzle, and 
having a chamber adjacent to the bore end opposite 
muzzle for holding said cartridge case; and 

means for delivering pressured gas to said chamber to 
drive said pellet out of said case and through said 
bore. 

5. A gun apparatus comprising: 
a barrel having a breech end and a muzzle end, and 

including a bore tapered from a narrowest configura 
tion near the breech end to a widest configuration 
near the muzzle end; 

chamber means disposed adjacent to said breech end 
of said barrel for holding a projecticle, said chamber 

: means having a cross-sectional area substantially 
greater than that of the narrowest portion of said 
bore. 

a projectile constructed of flexibly compressible ma 
terial, for disposal in said chamber; and 

pressure mean connected to said chamber for providing 
pressure gas for driving said projectile into said 
tapered bore. 

6. A gun as defined in claim 5 including: 
a cartridge case of bullet shape disposed about said 

projectile, said case having a base with a hole for 
admitting gas and a nose with a hole for allowing 
the passage of said projectie into said bore; and 
wherein 

the cross-section of said bore at the end opposite the 
muzzle is a slot and near the muzzle end is sub 
stantially circular. 

a. 
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7. A gun as defined in claim 5 wherein said projectile 2,828,579 4/1958 Schwerbel --------- 124-13 
has pores filled with a liquid. 3,379,176 4/1968 Propst -------------- 102-92 

8. A gun as defined in claim 7 wherein said liquid 
is a dye. RICHARD C. PINKHAM, Primary Examiner 
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