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Piston 43 is carried on piston rod 49. In the design as 
shown in FIGURE 1, the rod, its flexible extension 51 and 
the needle 52 are formed from a single piece of a fatigue 
resistant alloy, such as a beryllium-copper alloy. Ex 
perience has shown that this alloy will withstand the fatigue 
of bending extremely well and, even when the nozzle tip 
revolves at speeds up to 3600 r.p.m. for extended periods 
the needles give long, dependable service. 

Alternatively since there is no rotary motion of needle 
52 relative to extension 51 or rod 49, these three parts or 
any two of them may be formed of different materials 
and fastened together as by a threaded or a force fit. 
For example, it is preferable to form the tip of needle 
52 of an abrasion resistant material such as a tungsten 
carbide. 
Compound under an adjustable head pressure flows into 

the valve through one or the other of the ports 53. The 
other of ports 53 is provided to permit the recirculation 
of compound which is desirable in connection with 
heated compounds. If not so used the second port may 
be plugged. Operating adjustments are simple. After 
the collar 13, and the legs 34, have been adjusted, as de 
scribed above, to raise or to lower the height of the nozzle 
tip 25, to suit the closure and to secure the "placement' 
of the lining compound which is desired, the volume of 
compound deposited on the closure is adjusted (1) by 
varying the head pressure on the compound entering port 
53 and (2) by changing the lift of the needle by raising 
or lowering the stop 45, then locking the stop with screw 
54. Shut-off is secured by adjusting the down stroke 
of piston 43 by adjusting the lower stop 44 to allow the 
needle to seat in conical seat 55. 
In the version of valve actuating mechanism shown, 

valve opening is controlled by air which is supplied to 
the actuating mechanism by an electropneumatic valve 
mechanism which in turn is controlled by an electrical 
impulse supplied for example by a breaker switch which 
rides on an adjustable cam which in turn is geared to 
the metal part transport device so as to supply compound 
only when a part is in position to receive compound. 
Other valve actuating mechanisms may be used. 
FIGURE 2 shows a modification of the nozzle which 

is used when no copper contamination of the compound 
can be tolerated. (For example, a very few parts per 
million of copper catalyze the oxidative degradation of 
natural rubber.) 

All of the structure in the nozzle of FIGURE 2 remains 
the same as that of FIGURE 1 as previously described 
except that the piston rod 49, instead of continuing as a 
single piece of the needle, ends in a flat 56. Nozzle-tip 
25 is bored to receive an opening spring 57 which pushes 
upwards against the shoulder 58 formed on the needle 
shaft 59. The upper end of shaft 59, after passing through 
a slotted guide portion 61 of nozzle-tip 25", terminates in 
a hemispherical head 62, which is urged by spring 57, 
into constant contact with the flat end 56 of piston rod 
49'. Another slotted guide, 63 adjacent the needle point 
64, keeps the needle in alignment. Consequently, this 
valve is opened by the spring and closed by the piston. 

This version of the nozzle also has given dependable 
service while operating at the rapid opening and closing 
cycle necessary to apply compound to as many as 300 
metal parts per minute and while revolving at 3600 
r.p.m. 

It will be understood that a non-circular motion may be 
imparted to nozzle tip 55 by a suitable mechanism replac 
ing the ball bearings described such as by providing a 
cam and cam follower or by offseting the axis of motion 
from axis of rotation of the bearings. 
We claim: 
1. A nozzle for applying predetermined quantities of 

fluid gasket-forming material to container closures and 
like parts comprising the combination of a stationary Sup 
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mechanism having a piston and a piston-rod mounted on 
and extending above the support, a flexible hose attached 
to and extending downwardly from the support having the 
bore of said hose maintained in communication with said 
passage, a nozzle-tip attached to the opposite end of the 
hose having a fluid passage communicating with said bore, 
a valve seat formed in the passage adjacent the lower 
end of the nozzle-tip, a valve needle positioned within 
said passage and said bore adapted to be reciprocated by 
the piston along a path angularly displaced from the axis 
of travel of the piston and piston-rod and co-operating 
with the valve seat to form a fluid seal, means to maintain 
the nozzle-tip angularly displaced from the vertical axis, 
and power-connected means to cause the nozzle-tip to 
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move in a prescribed path. 
2. A nozzle adapted for use in combination with con 

tainer closure lining machinery having a nutating nozzle 
tip, means to supply fluid lining compound to said tip, 
and valve means to control the flow of compound through 
said nozzle-tip, including means to Secure the nutatory 
motion of said tip comprising a first named radial bearing 
having a fixed outer race and a rotatable inner race, means 
including a drive ring to rotate the inner race, a second 
named radial bearing having outer and inner races, hav 
ing its outer race seated in the drive ring and having its 
axis angularly disposed to the vertical axis of the first 
named bearing, the said nozzle-tip being fitted through 
and supported by the inner race of said second named 
bearing whereby, when said inner race of said first named 
bearing is rotated, the end of said nozzle-tip describes a 
circular path. 

3. A nozzle according to claim 1 wherein the piston 
rod 49, the intermediate connecting portion 51 and the 
valve needle 52 are combined in a unitary structure 
formed of a fatigue-resistant alloy, and wherein the in 
termediate connecting portion 51 possesses a sufficiently 
smaller diameter than that of the piston-rod portion 49 
and the needle portion 52 as to be bendable and permit 
the reciprocation of the needle and the consequent open 
ing and closing of the valve in the nozzle-tip despite the 
nutatory motion of the nozzle-tip. 

4. A lining machine nozzle having: an angularly dis 
posed nozzle-tip arranged to sweep about the sealing 
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port, a passage for fluid in said support, a valve actuating 75 

area of a closure, a longitudinal bore terminating in a 
discharge orifice in said tip, a valve seat in the bore adja 
cent the orifice, a valve needle co-operating with said 
seat to close the bore, a valve actuating mechanism, and 
means to conduct fluid sealing compound to said bore, 
swherein the valve needle is formed in two parts, the first 
of which is attached to the valve actuating mechanism and 
the second of which is slidably supported by guides in 
the bore of said nozzle-tip and wherein the nozzle-tip is 
provided with a spring which normally urges the second 
part of the valve needle toward an open position and 
wherein the upper end of the second part terminates in 
a hemisphere which rests against the bottom of the said 
first part. 

5. A nozzle for container closure compound applying 
machines comprising a base, a first radial bearing having 
an outer race attached to said base, an inner race, means 
associated with the inner race to rotate said race, a second 
radial bearing having inner and outer races supported by 
the said means and having its axis angularly disposed to 
the vertical axis of the first named bearing, a nozzle tip 
fitted through the inner race of the said second bearing, 
a valve needle cooperating with said tip and forming a 
needle valve, flexible conduit means to conduct com 
pound to said tip and means to operate the valve. 
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