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barrel, and C the connecting-pipe, of a pneu To all, whom it may concern: 
Be it known that I, EDMUND L. ZALINSKI, a 

citizen of the United States, residing at Fort 
Hamilton, county of Kings, State of New 
York, have invented new and useful Improve 
Inents in the Method of Regulating Firing 
Fluid Delivery to Pneumatic Guns, of which 
the following is a specification. 
This invention relates to the delivery of 

Compressed elastic fluid from the reservoir to 
the gun-barrel of a pneumatic gun in con 
trolled quantities for determining the range 
of the projectile at a given angle of gun ele 
Vation. The variability of the firing-valve 
capacity has heretofore been limited within 
the Scope attainable by the variable period 
of its opening; and the object of this inven 
tion is to extend the said variability by vary 
ing the capacity of the firing-valve at its 
maximum open position. 
The invention therefore consists in throt 

tling the firing-fluid passage or pipe controlled 
by the firing-valve and conducting from the 
Compressed-fluid storage-reservoir to the gun 
barrel by means of an adjustable throttle 
Valve adapted therefor. 
The invention also consists in throttling 

the Said passage or pipe variably during the 
period of firing-valve opening, namely: so as 
to admit a moderate charge of the firing-fluid 
at the initial opening of the firing-valve and 
the full normal charge after the inertia of the 
projectile has been partly overcome. The 
Opening of the throttle-valve is retained by 
any suitable means at various points perma 
nently or variably during the act of firing. 
In order to enable others skilled in the art 

to which my invention appertains to under 
Stand and use the same, I will proceed to de 
Scribe one form of apparatus by which the 
method herein may be carried into practice, 
and to point out in the appended claims that 
which I claim as new. 

Referring to the accompanying drawings, 
Figure 1 is a side elevation of a part of the 
gunbarrel, the firing-valve casing, one form 
of throttle-valve applicable to the invention, 
and the reservoir of a pneumatic gun; and 
Fig.2, a similar view comprising additional 
appliances to show one means of carrying out 
the method of variable throttling. 
A is the firing-fluid reservoir, B the gun 

matic gun. 
Drepresents the firing-valve casing in end 

view. The firing-valve may be any valve 
used in this class of guns. The valve con 
trols the passage of air from the pipe C to 
the gun-barrel B in usual manner. 

E, Fig. 1, is the throttle-valve for throttling 
the pipe C, and is operated and retained at 
any point by such form of mechanism as may 
be found suitable to hold it securely in posi 
tion-as, for instance, a screw connected to or 
forming a part of the valve-stem. 
The end of the valve E exposed to the in 

flowing current is preferably constructed of 
cone form, whereby the force of the fluid is 
received upon inclined surfaces and divided, 
and also whereby the different adjusted dis 
tances of the valve from its seat C may the 
more gradually governits amount of opening 
at different points. The valve E may be en 
tirely closed upon said seat c to serve the 
function of a stop-valve when the gun is out 
of action. 

F, Fig. 2, is an actuating-piston connected 
to the valve E to thrust it to the maximum 
opening, to which it may be limited for throt 
tling when pressure is applied in chamber d, 
the chamber e being free from pressure by 
the opening f 
G is an adjusting-wheel longitudinally sta 

tionary in the bearing K, determining the po 
sition of the sleeve H, to which the wheel is 
threaded, and I a spring of sufficient strength 
to resist the pressure against the valve E of 
the fluid-current in the pipe C. The valve 
stem. J Slides loose in the sleeve H, and is held 
longitudinally therein (subject to movement 
on compression of the spring I) by the collars 
g and h affixed thereto. 

Pressure is applied to chamber d through 
pipe automatically, when the usual gas 
check at the butt of the projectile in the bar 
rel B has reached the point of said pipe's con 
nection. This admits the firing-fluid press 
ureto the piston F, and, overcoming the spring 
I, forces open the throttle-valve E from a 
partly-open position, as indicated in Fig. 2, 
to the extent of the spring compression, or the 
point of maximum opening given, which lat 
ter may be adjusted by the screw H. The 
firing-fluid will therefore be applied moder 
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ately to the projectile at its initial movement, 
and the full force of said fluid be imparted 
gradually, obviating the danger arising from 
a too sudden blow of pressure upon the pro 
jectile when highly-sensitive explosives are 
used in the latter for subsequent explosion. 

It is to be understood that I do not confine 
myself to the specific means shown for carry 
ing the methods into practice, said means be 
ing reserved for the subject of future appli 
cations, and whereas the methods herein may 
be accomplished by various forms of throt 
tling-valves or valve-operating appliances; 
but 
I claim, broadly, as my invention, and desire 

to secure by Letters Patent 
1. The method of controlling the delivering 

capacity of a pneumatic firing-valve, which 
consists in throttling the passage leading to 
said valve, and opening the throttle auto 
matically by means of gas-pressure from that 
side of the firing-valve which is toward the 
gun after said firing-valve is open. 

2. The method of controlling the gas-sup 
25 ply to the firing-valve of a pneumatic gun, 

which consists in reducing the supply of gas 
to the firing-valve until said valve is fully 
open, then increasing the gas-Supply While 
the firing-valve remains open by means of a 
pressure from the gun-barrel, substantially 
as described. 

3. The method of regulating firing-fluid de 
livery to pneumatic guns, consisting of tim 
ing the period of said fluid-delivery by means 
of an automatic pressure - actuated firing 
valve, determining the volume of said fluid 
delivered during said period by throttling the 
passage controlled by said firing-valve, and 
partly (or wholly) releasing the throttling ac 
tion during the said period of delivery by ap 
plying an opening actuating-pressure of the 
firing-fluid to a throttling-valve intercepting 
the said passage at a period subsequent to 
the initial movement of the projectile, as by 
a pipe connecting to an intermediate point of 
the gun-barrel. 

EDMUND L. ZALINSKI. 
Witnesses: 

CHAs. W. FORBES, 
JOHN A. ELLIS, 
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