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AUTOMATIC COATING MACHINE 

Charles J. Westin, Philadelphia, Pa., assignor to 
F. J. Stokes Machine Company, Philadelphia, 
Pa., a corporation of Pennsylvania 

Application October 6, 1933, Serial No. 692,404 

22 Claims. (C1, 91-45) 
The object of my invention is to apply a coat 

ing to an object, and to sharply delimit or set 
of the coated portion of the object from the un 
coated portion. I accomplish this object by ap 

5 plying a jet of coating material to the article and 
by impinging a current of gas, such as air, on said 
jet at an angle thereto, so as to form a deflecting 
and guiding shield of air to produce a sharp limit 
or edge on the coated surface. 
The subject of my invention is an automatic 

Coating machine for accomplishing the above 
objects. It consists essentially of, means for con 
Weying a plurality of articles to be coated, a 
Spray gun for applying a jet of coating material 

l5 to each of said articles in succession, and means 

0. 

for limiting the application of said jet upon. 
said article by impinging a current of gas on 
Said jet at an angle, or by forming an air-shield 
for said coating jet. 

20 A further feature of my invention is the pro 
vision of means actuated by each of said articles 
in Succession for controlling the operation of said 
Spray gun and said nozzle which constitutes the 
means for impinging the gas or air-shield. 
A further feature of my invention is the provi 

Sion of a plurality of nozzles for limiting the ap 
plication of said jet to said article in a plurality 
of directions by impinging a plurality of cur 
rents of gas on Said jet at different angles, or 

30 a plurality of adjustable air-shields. 
My invention also consists in the process of 

applying a coating to a portion of each of a plu 
rality of objects, and clearly delimiting or setting 
off the coated portion from the uncoated portion. 
My invention relates to machines and methods 

for painting or coating objects such as collapsible 
tubes with Such materials as paints, lacquers, 

25 

35 

cements or anti-wetting compounds of fluid or 
viscous nature and more particularly to the ap 

40 plying of coatings to the walls of tubes within 
definitely controlled limits of area. 
The collapsible tubes to be coated are used as 

dispensing containers for such materials as shav 
ing creams, medicinal ointments, food products, 

45 etc., and usually consist of a thin walled body 
portion, open at one end to receive the content, 
and having a breast at the other end, which 
usually is provided with means to hold a re 
movable or dispensing cap. The tubes are, or may 

50 be, made from some soft alloy such as tin, lead 
or aluminum but may also be made of celluloid, 
textile, paper or some similar material. 

. Although any kind of fluid or viscous material 
may be applied to the tubes by the method and 

55 machine here disclosed, my invention pertains 

particularly to the applying of a sealing com 
pound of an adhesive or cementing nature such 
as Williams No. 69 glue. The purpose is to apply 
a coating to a portion of the tube which coating 
Will be the means of producing a strong bond 
within and/or between the folds forming the 
closure of the open end of the tube, as described 
and claimed in my co-pending application No. 
561,111, filed September 4, 1931, now Patent No. 
2,028,112, issued January 14, 1936. 
The standard practice now in applying paint, 

printing and lacquer to the Walls of tubes, ap 
pears to be the roll process. This process, of 
course, lends itself readily to the applying of 
coatings on the outside of the tubes but for the 
applying of a coat on the inside of the tubes this 
process cannot be used. Attempts at the use of 
a spray gun for applying the outside coating have 
been made but failed on account of the imperfect 
control of the spray jet. In applying anti-wet 
ting compounds such as paraffin, latex or gelat 
inous materials, which material usually has been 
applied in a narrow ring around the inside of 
the open end of the tube, the work has been done 
mostly by hand either by dipping or the use of a 
brush. The limited number of tubes coated by 
hand has, on account of the slow process, had to 
carry an extra cost of from 10 to 15 per gross. 
By my method and through the use of my inven 
tion the above extra cost is reduced to an insig 
nificant small percent of the figures mentioned, 
and the process is made commercially practical 
for any fluid or viscous material and for the 
applying of a coating either inside or Outside or 
both inside and outside simultaneously. 
Some of the features embodied in my invention 

are: means for holding and conveying tubes or 
similar articles; means for applying a coating of 
a desired compound by the use of a spray gun; 
means to locate the coating at the desired place 
On the article; means to control and limit the 
space covered in coating; means to rotate the 
article being coated; means for controlling the 
length of time used in the process of applying 
the coating; means for quickly drying the ap 
plied coating; means for removing the mist and 
fumes; and other features which will be more 
specifically pointed out and described. 

In the drawings: 
Fig. 1 is a diagrammatic view showing features 

of my device; 
Fig. 2 is a diagrammatic view, with parts broken 

away, illustrating my novel process; 
Fig. 3 is a diagrammatic view, with parts brok 

en away, illustrating a modified type of process; 
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2 
Fig. 4 is a fragmentary view, with parts broken 

away, in vertical cross-section; 
Fig. 5 is a side elevation, with parts broken 

away, in vertical cross-section through my ma 
chine; 

Fig. 6 is a cross-section, on line 6-6 of Fig. 7; 
and 

Fig. 7 is a plan view of a portion of my machine, 
With parts broken away, in horizontal CrOSS-Sec 
tion. 

O is a base Supporting the parts of the machine 
and enclosing the drive mechanism. 

f is a revolvable dial representing one form of 
conveyor for carrying a plurality of rotatable 
spindles f2 each with a suitable tube-cup or hold 
er 3. These tube-cups are interchangeable so 
that different sizes of tube-cups may be used to 
carry different sizes of tubes. The dial is 
mounted on the axle 4 which is supported by 
and rotates in the bearings 5 and 6 fastened to 
base 0. 
A camshaft T is driven from a prime. mover 

(motor) 8 through geared head 9, pulleys 20, 
2 f and belt 22. On the camshaft 7 is mounted a 
worm 23 which drives the axle 4 through worn 
gear 24 at a suitable ratio depending on the num 
ber of tube holders carried by the conveyor . 
The speed ratio may be of arbitrary Selection, but 
for my purpose in this case I am rotating the cam 
shaft 7 at the speed of one revolution for each 
tube holder carried by the conveyor. The tubes 
A to be coated come in all kinds of sizes and 
lengths and to adopt the machine to any length 
tube within the range of the machine either 
the spray mechanism or the conveyor ought to be 
adjustable. Both may be adjustable in my ma 
chine. 
proper direction by means of a screw 244. 

In order to get a uniform coating all around 
an article of this particular shape, I rotate the 
spindle 2, which carries the tube holder 3, at a 
Suitable speed. This drive might take any Cons 
venient form. For an automatic machine of this 
type I have shown a friction-gear type of drive 
which may consist in a roller 25 mounted on spin 
dle 2 and driven by a belt, chain or, as shown 
in the drawings, by another friction roller 26. 
This driving roller 26 is carried on yieldable, piv 
oted arms 2 so that the contact between the drive 
members will be of maximum duration, the ful 
crum 28 for the arms 27 having the bearings 29 
and 30 placed so as to bring the driver wheels 
into contact at the proper time for starting the 
rotation before the spray gun is operated. The 
power from the prime mover 8 may be trans 
mitted through suitable gearing or belts 3 and 
32. A spring 333 may be used to hold roller 26 
yieldably against the driven roller 25 as the roll 
ers 25 pass the point of contact. 
The spray gun 33, hereinafter more fully de 

scribed, is mounted with a fulcrum-Stud 34 on . 
bracket 35 and is connected to the air supply 
through hose 36 and to the compound tank 37 
through hose 38. On the same bracket 35 may 
be mounted an air nozzle 39 and in the same 
manner as the gun 33. The triggers 40 and 4 
of the gun 33 and nozzle 39 respectively may be 
operated by the pins 42 and 43 carried by levers 
44 and 45. These two levers may be connected 
through a link 46 which has an extension much 
in the form of a pendulum or latch which can 
be made to engage the intermediate can lever 
48 by the no-tube, no-spray device consisting of 
a trip finger 49 mounted on the spindle 50 and 

The conveyor if is adjustable in the 

2,088,542 
connected to the pendulum actuating lever 5f 
through linkage 63. 
On cam shaft f is mounted an adjustable cam 

52 to actuate the cam follower lever 53 which is 
connected to lever 48 by linkage 54. The cam 52 
is adjustable so as to operate the gun a longer 
or shorter time, dependent on the consistency of 
the compound and the size of the tube being 
coated. Bracket 35 is fastened to a slidable Sup 
port 55 which can be moved by handwheel and 
screw 56 on the base fo, in or out in relation to 
the passing tubes. 
The exhaust hood 57 extends above and along 

the sides of the tubes A for about two-thirds the 
distance of their travel and may be connected by 
ducts 58 at suitable points to an exhaust system. 
Blowers 59 introduce air jets, for creating an air 
current to aid and speed up the drying of the coat 
ing, to hood 57 at suitable points. The hood 57 
may be mounted on supports 60 attached to 
base 0. 

Figs. 1, 2, and 4 illustrate diagrammatically 
the main principles of the invention. Tubes. A 
are each held in a suitable holder or tube-Cup 
3 which is carried in some form of a conveyor 
and has provisions for rotating it. The coating 
is applied by means of the spray gun 33, which 
may be of any standard make such as the type 
manufactured by the De Wilbiss Company. The 
compound may be fed by gravity through hose 
38 from the tank 37 while the air from the con 
preSSOr or other Source is connected to the gun 
at a suitable pressure (for example, 20 pounds 
per Square inch) through hose 36. The pressure 
at the gun may be indicated by a gauge (not 
shown). 
Which is adjustable up and down as well as to 
Wards or away from the tube. It is also possible 
to swivel the gun on its fastening-pivot 34 SO 
that the jet from the gun may be directed to 
cover the desired area. On the tube as more 
clearly shown in Fig. 2. The Spray is started 

The gun 33 is mounted on a holder 64, 

l 

2 

2 
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and stopped by manipulating trigger 40. While , 
most commercial spray guns have provisions for 
regulating the Spray-jet so that a fine, heavy, 
cone or fan-shaped jet may be produced, it is 
impossible to definitely limit the area covered 
by these adjustments so as to get a sharp demar 
cation between the coated and uncoated portions. 
In addition to the above limitation usually found 
with tools of this kind, there exists an inherent 
fault in the mist or float produced outside and 
around the main core of the jet. In common 
practice a shield of metal or some other mate 
rial has been used to collect as well as to limit 
and deflect the edge of the jet-so as not to coat 
the surface beyond a desired line. 
these shields is at the best a messy arrange 
ment and is, of course, unsatisfactory and im 
practical in a machine of this.type. I have found 
that the jet can be definitely limited or the coat 
ing kept within desired border lines by the use 
of an adjustable air nozzle 39 of suitable shape, 

50 

The use of 

60 

and the mist is at the same time deflected or 
kept away from the surface it is desired to keep 
clean. Nozzle 39 may be mounted closer to the 
article to be coated than to the point of Origin of 
the jet of coating material from the spray gun 
33. The flow of air or other gas from the nozzle 
39 may be wider than the article being coated. 
The adjustments provided for the air nozzle are 
the same as enumerated for the spray gun. Air 
at suitable pressure (for example, 10 to 40 pounds 

70 

per square inch) for the nozzle is connected 
through hose 62, the pressure being controlled 
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by a reducing valve (not shown) in hose 62 or 
by the adjusting screw 39a of nozzle 39, and for 
the sake of economy, although not necessary as 
far as the process is concerned, the air blast 
may be controlled by a valve operated at the 
same time as the spray gun through trigger 4. 
To carry away the mist and float as well as any 
fumes, an exhaust hood 57 is provided and con 
nected to the exhaust system through ducts 58. 
The time required for drying the applied coat 

is of considerable importance. I found that in 
allowing the coat of certain compounds to dry 
naturally in the air it took two minutes before 
the article could be handled. This excessive 
time, however, I have reduced to about 15 sec 
onds by surrounding the coated surface with a 
dry air current, starting the current as S00n as 
the spray is stopped and maintaining it for the 
required time. One or more air nozzles 59 of 
similar construction and control as nozzle 39 
may be used for this purpose. The exhaust hood 
57 may also be of some aid for the speeding up. 
of the drying of the coating. 
An ejector is shown in Fig. 5 at 65. This is 

inoperative all through the cycle except at the 
point of discharge where it rides up on a can 
track 66, Fig. 7, lifting the tube out of the tube 
holder 3. As the tube is lifted out of the tube 
holder 3, a flat spring on finger 68 guides the 
tube and urges it to fall onto the discharge chute 
67. 
Operation-Tubes to be coated are placed in 

the tube cup 3 at the proper station of the 
machine and as they pass around they will first 
contact With the index finger 49 which through 
linkage connection causes the latch 47 to engage 
with the cam operated levers 48, thus opening the 
spray gun valve at a predetermined time and 
holding this valve open the length of time de 
sired for applying the necessary coating to the 
tube Walls. This time is controlled by the ad 
justment of cam 52. While passing from index 
finger 49 towards the spray nozzle, tube holder 
spindle 25 contacts driver roller 26 and the tube 
is put into rapid rotation while passing the spray 
jet. After receiving the coat, the tubes pass into 
the hood 5 where jets of air create currents 
to rapidly dry the wet surface or surfaces of the 
tubes, so that when each tube reaches the dis 
charge station there is no danger of smearing or 
removing the coat if it contacts with other Sur 
faces. The air used may be dry or even heated 
so as to decrease the time required for drying. 
As the tube comes out of the hood, it is ejected 
onto the discharge chute. 

In Fig. 3 there is shown a modification of my 
invention, in which a plurality of nozzles 39 are 
used to limit the jet of coating material in more 
than one direction so as to apply the coating in 
a stripe on the article to be coated. 

It will be understood that the coating may be 
applied to both the inside and the outside of the 

to 

S 

tube or to either the inside or the outside. 
I do not intend to be limited Save as the scope 

of the prior art and of the attached claims may 
require. 

I claim: 
1. In an automatic coating machine, the com 

bination of, a Spray gun for applying an atomized 
jet of coating material to an article, a nozzle for 
limiting the application of said jet to said article 
in one direction by impinging a current of gas 
on Said jet after said jet has been atomized and 
at a point closer to said article than to said spray 

3 
gun, and a blower for applying a current of gas 
to said coated article to dry said coating. 

2. In an automatic coating machine, means 
for conveying a plurality of articles to be coated, 
a spray gun for applying an atomized jet of coat 
ing. material to each of said articles in succes 
sion, a plurality of nozzles for limiting the ap 
plication of said jet to each article in a plurality 
of directions by impinging a plurality of Cur 
rents of gas on said jet after said jet has been 
atomized and at points each closer to said article 
than to said spray gun in different directions, and 
a blower for applying a current of gas to each 
coated article to dry it. 

3. In an automatic coating machine, the Com 
bination ot, a conveyor for a plurality of articles 
to be coated, a spray gun for applying an atom 
ized jet of coating material to each of said ar 
ticles in succession, a nozzle for limiting the ap 
plication of said jet to each of said articles in one 
direction by impinging a current of gas on said 

10 

5 

20 

jet after said jet has been atomized and at a 
point closer. to said article than to said spray 
gun, a blower for applying a jet of gas to said 
coated article, and means for rotating the article 
undergoing coating. 

4. In an automatic coating machine, the com 
bination of, means for conveying a plurality of 
articles to be coated, a spray gun for applying an 
atomized jet of coating material to each of said 
articles in succession, a nozzle for limiting the 
application of said jet to each of said articles in 
one direction by impinging a current of gas on 
said jet after said jet has been atomized and at 
a point closer to said article than to said spray 
gun at an angle, a blowerfor applying a current of 
gas to each coated article, and a hood surround 
ing the coated portion of said article during the 
coating and blowing Operations. 

5. In an automatic coating machine, the com 
bination of, means for conveying a plurality of 
articles to be coated, a spray gun for applying an 
atomized jet of coating material to each of said 
articles in succession, a nozzle for limiting said 
jet in one direction on said article by impinging 
a current of gas on said jet after said jet has been 
atomized and at a point closer to said article 
than to said spray gun, and means actuated by 
each of said articles in succession controlling the 
Operation of said Spray gun. 

6. In an automatic coating machine, the com 
bination of, means for conveying a plurality of 
articles to be coated, pressure operated means for 
applying an atomized jet of coating material to 
each of said articles in succession, outlet means 

30 

40 

for limiting the application of said jet to said 
article in one direction by impinging a current of 
gas on said jet after said jet has been atomized 
and at a point closer to said article than to said 
pressure Operated means, a hood Surrounding 
the coated portion of said article, and a trough 
in said hood for receiving the excess of coating 
material. 

7. In an automatic coating machine, the com 
bination of, means for conveying a plurality of 
articles to be coated, pressure operated means 
for applying an atomized jet of coating material 
to each of said articles in succession, outlet means 
for limiting the application of said jet in a plu 
rality of directions by impinging a plurality of 
Currents of gas on Said jet in different directions 
after said jet has been atomized and at points 
each closer to said article than to said spray 
gun, and means for applying a current of gas to 
said coated article to dry it. 

60 
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8. In an automatic coating machine, the com 

bination of, means for conveying a plurality of 
articles to be coated, a Spray gun for applying 
an atomized jet of coating material to each of 
said articles in succession, a nozzle for limiting 
the application of said jet to said article in one 
direction by impinging a current of gas on Said 
jet at an angle thereto after Said jet has been 
atomized and at a point closer to Said article 
than to said spray gun, pivotally mounted means 
actuated by each of said plurality of articles in 
succession controlling said spray gun and said 
nozzle, and adjustable means for adjusting the 
location of said spray gun and said nozzle in a 
straight line relative to each other and relative 
to the portion of said article to be coated. 

9. In an automatic coating machine, the com 
bination of, means for conveying a plurality of 
articles to be coated, a spray gun for aplying 
an atomized jet of coating material to each of 
said articles in succession, a nozzle for limiting 
the application of said jet to said article in One 

25 

direction by impinging a current of gas on said 
jet at an angle thereto after said jet has been 
atomized and at a point closer to said article 
than to said spray gun, means for adjusting the 
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position of said spray gun and said nozzle in a 
straight line relative to each other and relative 
to the portion of said article to be coated, and 
means for adjusting vertically the portion of Said 
article to be coated relative to said spray gun and 
said nozzle. 

10. In an automatic coating machine, the com 
bination of, means for conveying a plurality of 
articles to be coated, a spray gun for applying 
an atomized jet of coating material to each of 
said articles in succession, a nozzle for limiting 
the application of said jet to said article in one 
direction by impinging a current of gas on said 
jet at an angle thereto after said jet has been 
atomized and at a point closer to said article 
than to said spray gun, cam means synchronized 
with the movement of said means for convey 
ing, and control means actuated by each of said 
articles in succession and interposed between 
said cam means and the operating elements of 
said spray gun and of said nozzle for controlling 
the actuation of said spray gun and said nozzle 
by said cam means. 

11. In an automatic coating . machine, the 
combination of, a dial for conveying a plurality 
of tubes, a plurality of tube holders mounted on 
said dial, a spray gun for applying an atomized 
jet of coating material to each of the tubes car 
ried by said tube holders in succession, a nozzle 
for limiting the application of said jet to said 
tubes in one direction by impinging a current 
of gas on said jet at an angle thereto after said 
jet has been atomized and at a point closer to 
said tube than to said spray . gun, operating 
means for rotating said tube holders during the 
operation of said spray gun, and pivotally 
mounted means actuated by each of said tubes 
in succession controlling the operation of said 
spray gun and said nozzle. 

12. A process of coating articles which com 
prises in combination, applying an atomized jet 
of coating material to a portion of each of said 

... articles in succession, simultaneously limiting in 
70 
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one direction the application of said jet to said 
article by impinging a current of gas on said jet 
after said jet has been atomized and at a point 
closer to said article than to the point of origin 
of said jet, and Subsequently drying said coated 
article by a current of gas. 

2,088,542 
13. A process of coating a plurailty of articles, 

which process consists in applying an atomized 
jet of coating material to a portion of each of 
said articles in succession, simultaneously limit 
ing the application of said jet to a portion of 
said article in a plurality of directions by im 
pinging a plurality of currents of gas on said jet 
after said jet has been atomized and at points 
each closer to said article than the point of 
Origin of Said jet, and drying said coated article 
by applying a current of gas to said coated por 
tion. 

14. A process of coating a plurality of arti 
cles, which process consists in, applying an atom 
ized jet of coating material to a portion of each 
of Said articles in succession, and simultane 
Ously limiting the application of Said jet to said 
article in one direction by impinging a current 
of gas on said jet after said jet has been atomized 
and at a point closer to said article than to the 
point of origin of said jet. 

15. A process of coating articles, which proc 
eSS Consists in, applying an atomized jet of coat 
ing material to a portion of each of said arti 
cles in Succession, and simultaneously limiting 
the application of said jet to said article in a 
plurality of directions by a plurality of currents 
of gas impinging on said jet at different points 
after said jet has been atomized and at points 
each closer to said article than the point of 
origin of said jet. 

16. A process of coating an article which com 
prises in combination, applying an atomized jet 
of coating material to a portion of said article, 
simultaneously limiting in one direction the ap 
plication of Said jet to said article by impinging 
a current of gas on said jet after said jet has 
been atomized and at a point closer to said ar 
ticle than to the point of origin of said jet, and 
Subsequently drying said coated article by a cur 
rent of gas. 

17. A process of coating the upper, open end 

10 
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of a cylindrical tube, which process comprises, 
simultaneously applying a jet of coating material 
to the inner and outer surfaces of the open end 
of a tibe, and simultaneously limiting in one di 
rection the application of said jet to the outer 
surface of said tube by impinging a current of 
gas on said jet at sufficient velocity to deflect 
the particles of coating material forming said 

: jet. 
18. An automatic coating machine comprising 

in combination, a base, a prime mover mounted 

mounted on said base, means for driving said 
conveyor from said prime mover, a plurality of 
tube holders mounted in said conveyor, a spray 
gun mounted on said base for applying a jet of 
coating material to each of said tubes carried by 
said tube holders in succession, a nozzle means 
mounted on the base for impinging a current of 
gas on said jet at an angle thereto for limiting 
the application of said coating to the tube in 
One direction, means for adjusting said spray 
gun and said nozzle on said base horizontally 
relative to that portion of said tube which is to 
be coated, means for adjusting said conveyor and 
the tubes -carried thereby vertically on said base 
relative to said spray gun and to said nozzle, 
and means actuated by each of said tubes in 
succession controlling the operation of said spray 
gun and said nozzle. 

19. In an automatic coating machine, the com 
bination of, means for conveying articles to be 
coated, a spray gun for applying an atomized 

50 

on said base, a conveyor for a plurality of tubes 
55 
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jet of coating material to each of said articles 
in succession, and a nozzle independent of and 
adjustable separately from said spray gun, said 
adjustment being relative to the jet of Coating 
material and to the article being coated, said 
nozzle having an outlet orifice wider than said 
jet for limiting the application of said jet to said 
article in one direction by impinging a current 
of gas on said jet after said jet has been 
atomized. 

20. In an automatic coating machine, the 
combination of, means for conveying articles to 
be coated, a spray gun for applying an atomized 
jet of coating material to each of said articles 
in succession, and a nozzle having an outlet 
orifice sufficiently wide to provide a current of 
gas at least equal in width to the width of said 
article for limiting the application of said jet 
to said article in one direction by impinging said 
current of gas on said jet after said jet has been 
atomized. 21. In an automatic machine for coating col 
lapsible tubes, the combination of, means for 
conveying tubes to be coated, a spray gun for 

5 
applying an atomized jet of coating material to . 
each of said tubes in succession, and a nozzle 
mounted for adjustment in a straight line inter 
mediate of and independent of said tube and said 
spray gun, said nozzle being arranged to limit 
the application of Said jet to said tube in One 
direction by impinging a current of gas on said 
jet at a sufficient velocity to deflect the particles 
of coating material forming said jet, 

22. A process of coating tubular articles hav 
ing open ends, which process comprises, apply 
ing an atomized jet of coating material to the 
Outer and inner surfaces of the open end of the 
article, impinging a current of gas on said atom 
ized jet after said jet has been atomized and at 
a sufficient velocity to deflect the particles of 
coating material in said jet and to thus form 
a sharp line of demarcation between the coated 
and uncoated portions of the article being coat 
ed, and simultaneously rotating the article be 
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20 
ing coated SO as to produce a uniform coating . 
around the open end both inside and outside. 

... CHARES J. WESTN. 

  


