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This invention relates generally to improvements in a 

toy Water gun, and more particularly to an improved 
mechanism for discharging the water. 

in heretorefore conventional water guns, the water is 
discharged in a continuous stream or jet. It is a major 
objective of the present invention to provide a toy water 
gun that discharges water in drops, or small quantities, 
in a realistic, buliet-like manner rather than in a stream 
or jet. 
An important object is achieved by the provision of 

an impact chamber that is closed at one end by a flexible 
diaphragm, the charinber being provided with a valve port 
at the opposite end, and of an impact member adapted 
selectively to strike the diaphragm a sharp blow to de 
press the diaphragm in the chamber abruptly. This 
quick impact action shoots several drops of water out of 
the discharge orifice with considerable force and accuracy. 

Another important object is realized by fixing the 
periphery of the diaphragm and by locating the reservoir 
inlet to the impact chamber adjacent the diaphragm 
periphery so that the diaphragm immediately covers and 
closes such inlet upon being struck by the impact mem 
ber, thereby precluding any discharge back to the 
reservoir. 
Yet another important object is afforded by the par 

ticular structure of the impact chamber so that it is of 
greater cross section at the end closed by the flexible 
diaphragm than at the end communicating with the valve 
port, and of the impact plunger head so that it is of sub 
stantially conforming figuration, whereby depressment of 
the diaphragm into the chamber is controlled or limited 
in order to realize the bullet-like discharge action pre 
viously mentioned. 

tiii another important object is achieved by the pro 
vision of an elongate tubular casing supported by the 
impact chamber housing, the diaphragm extending across 
the rear end of the chamber and the front end of the 
casing, and of a plunger reciprocatively mounted in the 
casing. Means is provided for selectively retracting the 
piunger away from the diaphragm and for subsequently 
releasing the plunger, and a biasing means is provided 
tending to urge the plunger in a direction to strike the 
diaphragin a sharp blow. 

Another important object is realized by providing a 
aive body that communicates with the impact chamber 

through the front valve port, the valve body being pro 
vided with a discharge orifice, and by providing a valve 
member for controliing flow from the chamber to the 
orifice, the valve member moving in the valve body to 
force water out of the discharge orifice and opening the 
valve port automaticaily to permit water from the cham 
ber to replace that discharged from the valve body, all 
upon impact of the plunger with the diaphragm. 

Other important advantages are realized by the struc 
tural arrangement of the various component parts of the 
water-discharge mechanism which provides an effective 
yet simple mounting for the diaphragm periphery be-, 
tween an impact chamber adapted to hold a small quan 
tity of water and a cylindrical casing in which the plunger 
is reciprocatively mounted and guided. 
Another important objective is to provide a toy Water 

gun that is simple and durable in construction, economi 
cal to manufacture, efficient in operation, and which is 
fully automatic and operable by anyone. 
The foregoing and numerous other objects and ad 

vantages of the invention will more clearly appear from 
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2 
the following detailed description of a preferred embodi 
ment, particularly when considered in connection with 
the accompanying drawing, in which: 

FIG. 1 is a cross sectional view of the water-discharge 
mechanism as seen in a vertical plane passed through 
the longitudinal axis of the gun, showing the plunger in 
a partially retracted position; 

FIG. 2 is a fragmentary cross sectional view of the 
mechanism shown in FIG. 1, but illustrating the plunger 
striking the flexible diaphragm, and 

FIG. 3 is a cross sectional view as seen along lines 
3-3 of FIG. 2. 

Referring now by characters of reference to the draw 
ing, and first to FEG. 1, it is seen that the toy water 
gun includes a gun casing generally indicated at 9. The 
gun casing 6 consists of a tubular body Ali in which the 
Water-discharge mechanism is retained, a pistol grip 2 
at the rear end having the conventional type of trigger 
guard 3, a barrel 4 at the front end through which the 
internal mechanism discharges fluid in smail bullet-like 
quantities, and a support grip 5 extending below body 
i? forwardly of the trigger guard 13. 
The support grip 15 is constructed to provide a reser 

voir i6 for water. More particularly, the grip 15 is 
hollow and is closed at the top by a transverse partition 
E7. A plug 28 is detachably secured to the bottom end 
of grip 15, the plug enabling the reservoir 6 to be filled 
with water upon removal. 

Retained within the tubular gun casing body E1 is a 
housing 25 that is formed to provide an internal impact 
chamber 22. As is best seen in F.G. 1, the impact cham 
ber 22 is defined by a forwardly convergent wall so that 
the cross section of the chamber at the rear is greater 
than the cross section at the front. 
Formed integrally with housing 2 is a front collar 

23 in which a tubular valve body 24 is fitted and secured. 
The valve body 24 includes a projecting nipple 25 hav 
ing a discharge orifice 26. The discharge orifice 26 com 
municates with impact chamber 22 through a valve port 
27 formed in housing 21 at the front of chamber 22. 

Located within the valve body 24 is a flat valve mem 
ber 36 adapted to seat on the housing 21 and close the 
valve port 27. For reasons which will later appear, 
the valve member 39 is a hexagon in configuration as is 
seen in FIG. 3, the points of the hexagon being disposed 
closely contiguous to the internal periphery of valve body 
24 and the flat margins of the hexagon being arranged 
in overlapping relation to the housing 25 so that the 
valve member can effectively seal the valve port 27 when 
the valve 39 is arranged in its closed position. A com 
pression spring 31 is located within the valve body 27, 
the spring 3 engaging the valve member 39 and tend 
ing to urge the valve member 30 toward such closed 
position relative to the valve port 27. 
An elongate tubular casing 32 is carried by the rear 

end of housing 24. Specifically, one end of casing 32 
interfits an annular collar 33 formed at the rear of hous 
ing 2. 

Located between the housing 2 and one end of casing 
32 is a flexible diaphragm 34, such diaphragm 34 having 
its periphery fixed relative to housing 2i. The diaphragm 
34 extends across the rear of impact chamber 22 and 
extends across the one end of casing 32. 
The housing 21 is provided with an inlet 35 that com 

municates with the impact chamber 22 immediately adja 
cent the periphery of flexible diaphragm 34. The inlet 
35 extends through an outwardly projecting nipple 36. A 
tube 37 is fitted over nipple 36 and is inserted through 
partition 17 so as to extend downwardly into the water 
reservoir 46. It is seen that the reservoir 16 communi 
cates with the impact chamber 22 through tube 37 and 
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inlet 35. For best operation, the open end of tube 37 
is located near the bottom of water reservoir E6. 

Reciprocatively mounted within tubular casing 32 is 
a plunger 49 constituting an impact means, the plunger 
40 being provided with an enlarged plunger head 41 that 
is forwardly convergent in configuration to conform sub 
stantially with the convergent configuration of impact 
chamber 22. A compression spring 42 constituting a bias 
ing means is located within tubular casing 32 and dis 
posed about the shank of plunger 4). One end of com 
pression spring 42 engages the rear face of the plunger 
head 41 while the opposite end of spring 42 engages the 
rear Wall of casing 32. The spring 42 tends to urge the 
plunger 48 in a direction so that the plunger head 41 
Strikes the flexible diaphragm 34 a sharp blow, thereby 
depressing the diaphragm 34 into the impact chamber 22 
abruptly. 
As is suggested previously the shank of plunger 49 is 

slidably mounted in the rear wall of casing 32 and is 
arranged so that the rear end 43 of such plunger 40 
extends outwardly beyond the rear of casing 32. In 
order to cooperate with the trigger mechanism as will be 
described later, a right angie bar 44 constituting a hook 
is attached to the rearmost end 43 of plunger 40. 
The trigger mechanism includes a trigger 45 Sup 

ported within the casing 10 by a pivot pin 46, the trigger 
45 extending downwardly through the bottom of casing 
9 into the region defined by trigger guard 13. A 

Sear 47 is pivoted to the trigger 45 by pin 48. The sear 
47 includes a notch 59 adapted to receive the down 
wardly extending end of plunger rod 44. A leaf spring 
Ši supported by the gun casing 16 engages the sear 47 
and tends to urge the sear 47 upwardly. For reasons 
which will later appear, the sear 47 is provided with 
opposed canning margins 52 and 53 at opposite sides 
of the notch 59. 
A stationary angular boss 54 is fixed to the gun casing 
9 and is located ahead of the trigger 45 and above 

the sear 47, yet behind the camming margin 53. 
A torsion spring 55 is fixed to the gun casing 8, one 

end 56 of torsion spring 55 engaging a fixed pin 57 
while the opposite end 60 abuts the trigger 45. The 
torsion spring 55 tends to urge the trigger 45 forwardly 
with a constant pressure. 

it is thought that the operation and functional advan 
tages of the Water gun have become fully apparent from 
the foregoing detailed description of parts, but for com 
pleteness of disclosure, the use of the gun will be briefly 
described. 

First, it will be assumed that the plug 20 has been 
removed and the reservoir E6 filled with water, and the 
plug 20 subsequently replaced. Also it will be assumed 
that the discharge mechanism has been primed in a 
manner later described in detail so that the impact cham 
ber 22 and the valve body 24 are filled with water. It 
will be noted that the spring 3 is holding the valve 
member 3i against its seat so as to close the valve 
port 27. The discharge orifice 26 is open. This con 
struction enables water to be retained in the valve body 
24 in much the same manner that liquid is retained in 
a laboratory pipette. 
As the trigger 45 is pulled back against the loading 

of torsion spring 55, the sear 47 retracts the plunger 
49 in the casing 32 against the loading of compression 
Spring 42. When the plunger 49 is retracted substan 
tially to its rearmost position, the camming margin 53 
on sear 47 engages the stationary boss 54, thereby pivot 
ing the Sear 47 downwardly against the loading of leaf 
spring 5 so that the plunger rod 44 is released from 
the Sear notch 59. 

Immediately upon release, the plunger 49 is urged 
forwardly under the action of compression spring 42 to 
strike the fiexible diaphragm 34 and depress the dia 
phragm 34 abruptly into the impact chamber 22 as is 
best seen in FIG. 2. Water contained in the impact 
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4. 
chamber 22 is forced against the valve member 30 
thereby causing the valve member 30 to move abruptly 
away from the valve port 27. Upon such movement of 
the valve member 38, water is forced from the valve 
body 24 and ejected through the discharge orifice 26 
under considerable force in a small bullet-like quantity. 
At the same time, water from the impact chamber 22 
flows through the valve port 27 and around the flat 
margins of the hexagon valve member 39 into the valve 
body 24 to replace the water that has been discharged. 

It will be importantly noted that because the inlet 35 
is located very close to the diaphragm periphery, the 
diaphragm 34 will immediately close the inlet 35 upon 
being struck by the plunger head 4E, and thereby prevent 
water from being forced back through the inlet 35 into 
the reservoir 6. This sealing action of the diaphragm 
33 relative to the inlet 35 is enhanced by the convergent 
shape of the impact chamber 22 and by the cooperating 
convergent shape of the plunger head 4. Moreover, 
this particular convergent configuration of the plunger 
head 45 and the cooperating impact chamber 22 limits 
the forward movement of plunger 49. 
When the pulling pressure is released from the trigger 

45, the torsion spring 53 moves the trigger 45 forwardly 
to its initial position. As the sear 47 moves forwardly 
along with the trigger 45, the camming margin 52 engages 
the plunger rod 44 and operates to can the sear 47 
downwardly against the loading of leaf spring 5A. When 
the plunger rod 44 is aligned with the sear notch 50, the 
leaf spring 5: Snaps the sear into operative engage 
ment with the plunger rod 44, and the mechanism is then 
conditioned for another cycle of operation. 
As the plunger 49 is retracted for the next shot, the 

flexible diaphragm 34 tends to return to its static posi 
tion shown in FIG. 1 from its depressed position shown 
in FG. 2. This movement of diaphragm 34 creates a 
partial vacuum in the impact chamber 22 which causes 
Water to be drawn into the impact chamber 22 through 
the inlet 35 and hose 37. The impact chamber 22, the 
valve body 24 and discharge orifice 26 remain full of 
Water without leakage, 
When the gun is first filled with water, several strokes 

of the plunger 40 are usually necessary to exhaust the 
air from and to fill the impact chamber 22 and the valve 
body 24 with water. The gun can then be fired until 
it is necessary to replenish the water supply in reser 
voir 16. 

Although the invention has been described by making 
detailed reference to a single preferred embodiment, such 
detail is to be understood in an instructive, rather than 
in a restrictive sense, many variants being possible within 
the scope of the claims hereunto appended. 

claim as my invention: 
1. In a water gun, means providing an impact cham 

ber, a fixed flexible means extending across said chamber, 
means in communication with said chamber providing a 
discharge orifice, valve means controlling flow from said 
chamber to said orifice, means connected to said chamber 
for introducing fluid to said chamber, and an impact 
means movable toward or away fron said flexible means, 
the impact means selectively striking said flexible means 
a sharp blow to depress said flexible means in said cham 
ber abruptly so as to actuate said valve means and eject 
a small quantity of fluid out of said discharge orifice with 
force in a bullet-like manner. 

2. In a water gun, means providing an impact chamber 
having a valve port at its front end, a flexible means fixed 
relative to said chamber and extending across the rear end 
of said chamber, means providing a discharge orifice in 
communication with said chamber through said wave 
port, valve means controlling flow through said valve 
port to said discharge orifice, means connected to said 
chamber for introducing fluid to said chamber, a recipro 
catively mounted plunger moving toward or away from 
said flexible means, and biasing means tending to urge 
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said plunger in a direction to strike said flexible means a 
sharp blow to depress said flexible means in said chamber 
abruptly so as to actuate said valve means and eject a 
small quantity of fluid out of said discharge orifice with 
force in a bullet-like manner. 

3. In a water gun, a housing providing an impact 
chamber therein, a flexible diaphragm extending acroSS 
the rear end of said chamber, the diaphragm having its 
periphery fixed relative to said housing, means providing 
a valve port at the front end of said chamber, means pro 
viding a discharge orifice in communication with said 
chamber through said valve port, valve means control 
ling flow through said valve port to said discharge orifice, 
a reservoir, an inlet to said chamber adjacent said dia 
phragm periphery, means communicating said reservoir 
with said inlet for introducing fluid to said chamber, a 
reciprocatively mounted plunger moving toward or away 
from said diaphragm, and biasing means tending to urge 
said plunger in a direction to strike said flexible diaphragm 
a sharp blow to depress said flexible diaphragm in said 
chamber abruptly so as to actuate said valve means and 
eject a small quantity of fluid out of said discharge orifice 
with force in a bullet-like manner, the diaphragm having 
a portion adjacent its periphery immediately covering and 
closing said chamber inlet upon being struck by said 
plunger to preclude discharge back through said inlet. 

4. In a water gun, a housing providing an impact cham 
ber that converges forwardly so as to be of greater cross 
section at the rear than at the front, said housing being 
provided with a valve port communicating with the front 
of said chamber, a flexible diaphragm extending across 
the rear of said chamber, the diaphragm having its periph 
ery fixed relative to said housing, means providing a dis 
charge orifice in communication with said chamber 
through said valve port, valve means controlling flow 
through said valve port to said discharge orifice, a reser 
voir, an inlet to said chamber adjacent said diaphragm 
periphery, means communicating said reservoir with said 
inlet for introducing fluid to said chamber, a reciproca 
tively mounted plunger moving toward or away from 
said diaphragm, and biasing means tending to urge said 
plunger in a direction to strike said flexible diaphragm a 
sharp blow to depress said diaphragm in said chamber 
abruptly so as to actuate said valve means and eject a 
small quantity of fluid out of said discharge orifice, said 
diaphragm immediately closing said inlet upon being 
struck by said plunger to preclude discharge back 
through said inlet. 

5. In a water gun, a housing provided with an impact 
chamber therein, and provided with a valve port com 
municating with the front end of said chamber, a flexible 
diaphragm fixed relative to said housing and extending 
across the rear end of said chamber, means providing a 
discharge orifice communicating with said chamber 
through said valve port, valve means controlling flow 
through said valve port to said discharge orifice, means 
connected to said chamber for introducing fluid to said 
chamber, an elongate tubular casing supported by said 
housing, said diaphragm extending across one end of said 
casing, a plunger reciprocatively mounted in said casing 
for movement toward or away from said diaphragm, 
means for selectively retracting said plunger in a direc 
tion away from said diaphragm and then releasing the 
plunger, and biasing means tending to urge said plunger 
in a direction to strike said flexible diaphragm a sharp 
blow to depress said diaphragm in said chamber abruptly 
so as to actuate said valve means and eject a small quan 
tity of fluid out of said discharge orifice with force in a 
bullet-like manner. 

6. In a water gun, a housing providing an impact cham 
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6 
ber having a valve port at its front end, a flexible dia 
phragm extending across the rear end of said chamber, 
the diaphragm having its periphery fixed relative to said 
housing, means providing a discharge orifice in con 
munication with said chamber through said valve port, 
valve means controlling flow through said valve port to 
said discharge orifice, a reservoir, an inlet to said chamber 
adjacent said diaphragm periphery, means communicating 
said reservoir with said inlet for introducing fluid to said 
chamber, an elongate tubular casing supported by said 
housing, said diaphragm extending across one end of 
said casing, a plunger reciprocatively mounted in said 
casing for movement toward or away from said dia 
phragm, means for selectively retracting said plunger in 
a direction away from said diaphragm, means for re 
leasing said plunger, and biasing means tending to urge 
said plunger in a direction to strike said diaphragm a 
sharp blow to depress said diaphragm in said chamber 
abruptly so as to actuate said valve means and eject a 
small quantity of fluid out of said discharge orifice with 
force in a bullet-like manner, the diaphragm having a 
portion adjacent its periphery immediately covering and 
closing said chamber inlet upon being struck by said 
plunger to preclude discharge back through said inlet. 

7. In a water gun, a housing providing an impact cham 
ber that is forwardly convergent so as to be of greater 
cross section at the rear than at the front, said housing 
being provided with a valve port communicating with 
the front of said chamber, a hollow valve body supported 
by said housing and communicating with said chamber 
through said valve port, said valve body being provided 
with a discharge orifice, a valve member in said valve 
body, resilient means in said body tending to urge said 
valve member in a direction to close said valve port, 
an elongate tubular casing connected to said housing, a 
flexible diaphragm extending across the rear end of said 
chamber and one end of said casing, the diaphragm hav 
ing its periphery fixed between said housing and casing, 
a reservoir, the housing being provided with an inlet to 
said chamber immediately adjacent the periphery of said 
diaphragm, means operatively interconnecting the reser 
voir with said chamber inlet for introducing fluid to said 
chamber, a plunger reciprocatively mounted in said 
tubular casing for movement toward or away from said 
diaphragm, said plunger having a forwardly convergent 
head conforming substantially to the convergent chamber, 
means for selectively retracting said plunger in a direc 
tion away from said diaphragm, means for selectively 
releasing said plunger, a spring in said casing engaging 
said plunger tending to urge said plunger in a direction 
to strike said diaphragm a sharp blow to depress said 
diaphragm in said chamber abruptly so as to actuate said 
valve member and eject a small quantity of fluid out of 
said discharge orifice, the diaphragm immediately closing 
said chamber inlet upon being struck by said plunger to 
preclude discharge back through said inlet. 
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