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As conducive to an understanding of the invention, it 
is noted that when metal spray pistols are utilized to apply 
a metal coating to an object, only a portion of the sprayed 
metal powder may strike the object and the remaining 
or excess powder will fall to the bottom of the spraying 
chamber. In order to reduce the cost of operation, such 
excess powder is collected and as the original size of the 
particles forming the powder change by reason of the 
spraying operation, such excess powder is then separated 
into its various component grades inasmuch as the spray 
pistol must be set for a given particle size. The separated 
particles are thence poured into hoppers associated with 
each of the spray pistols. 
The above operation is extremely time-consuming in 

asmuch as it necessitates stoppage of the spraying oper 
ation for removal of the excess powder and then such 
powder must be taken to special units for processing 
after which the separated powder must be brought back 
to the supply hoppers of the spray guns. 

It is accordingly among the objects of the invention to 
provide a continuous flow spray system which is highly 
efficient in operation and dispenses with the need for 
stoppage of the spraying operation for collection of ex 
cess powder, which system automatically removes the ex 
cess powder from the spraying chamber, separates such 
powder into a plurality of particle sizes suitable for use 
in a spray pistol, discarding particles which are too large 
or too small, and thence feeds such separated particles to 
the spray pistols, such operations being performed de 
pendably and reliably without the need for any super 
vision. 

Another object of the invention is to provide a suc 
tion nozzle into which heated particles may be sprayed 
without likelihood of such particles hitting the walls of 
the nozzle with resultant congealing and clogging of such 
nozzle. 
Another object is to provide a distributor for powder 

spray pistols whereby controlled amounts of powder may 
be fed to associated spray pistols without need for com 
plicated adjustment and with a minimum of supervision. 

According to the invention from its broader aspect, the 
continuous flow system comprises a spraying chamber 
which has a plurality of spray pistols therein fed from 
a distributor which in turn is charged by powder fed from 
a suitable powder separator. Suction means are associ 
ated with the chamber to draw excess powder therefrom 
into a second separator which splits the particles drawn 
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therein into two sizes, the larger and heavier of such 
particles being discharged from such second separator 
onto a vibratory sifting means which discharges coarse 
particles and selects the finer particles for discharge into 
the first separator, the latter in turn discharging through 
suitable feeding units onto the distributor. 

In the accompanying drawings in which are shown one 
or more of various possible embodiments of the several 
features of the invention, 

Fig. 1 is a diagrammatic view of the continuous flow 
spraying system, 
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2 
Fig. 2 is a view taken along line 2-2 of Fig. 1 
Fig. 3 is a perspective view of the distributor with a 

portion broken away, and 
Fig. 4 is a longituidinal sectional view of the suction 

nozzle. 
Referring now to the drawings, as shown in Fig. 1, 

the continuous flow spraying system, desirably comprises 
a spraying unit through which metal tubes 11 may be ad 
vanced such as in the manner shown and described in 
co-pending patent application Serial No. 86,532, now 
Patent No. 2,683,436, dated July 13, 1954. 
The spraying unit desirably comprises a substantially 

upright rectangular cabinet 12 having suitable openings 
13 in the opposed walls 14 thereof as shown in Fig. 2 
through which the metal tubes may be advanced. Posi 
tioned in the cabinet 12 are suitable metal spraying means 
which desirably comprises a plurality of conventional 
metal spray pistols 15, which, though they may be of any 
suitable type, illustratively are of the type known in the 
art as the “Schori' pistol. The pistols 15 are designed 
to spray a non-ferrous metal coating such as zinc on the 
tubes as they are advanced through the cabinet 12. 
Although the spray pistols 15 may be positioned in the 

cabinet 2 in any suitable manner, a particularly desirable 
arrangement is shown in Figs. 1 and 2. In the arrange 
ment shown, three pistols 15 are provided, designated 
15a, 15b and 15c, which are radially arranged around 
the tube 11 and spaced substantially 120 degrees apart 
with the nozzles of each pistol directed toward the line 
of movement of the tube 11. The pistol. 15a is desirably 
directed upwardly and the pistols 15b and 15c are de 
sirably directed obliquely downward toward the walls 16 
and 17 of the cabinet 12 respectively. Preferably the 
pistols 15 are arranged in different vertical planes as 
shown in Fig. 2 so that the zinc sprayed therefrom will 
not strike an opposed pistol. 
The cabinet 12 which is substantially closed, desirably 

"has a funnel shaped top wall 19 with an outlet 18 therein 
vertically aligned with the spray pistol. 15a and has a 
discharge opening 20 at the bottom thereof through 
which waste powder may fall to be collected in a suitable 
container 30. Each of the walls 16, 17 of the cabinet 12 
mounts an exhaust nozzle 21 which are longitudinally 
aligned with the spray pistols 15b and 15c respectively so 
that the spray from said pistols will be directed into the 
mouth 23 of the associated nozzle. 
As shown in Fig. 4, the nozzle 21 desirably comprises 

a substantially cylindrical outer casing 24, which prefer 
ably has an outwardly flaring mouth 25. Positioned in 
the outer casing 24 is an inner casing, preferably a funnel 
26, which has a plurality of perforations 27 in the wall 
thereof. The cylindrical portion 28 of the funnel 26 is 
of smaller diameter than that of the casing 24 so as to be 
Spaced therefrom and has its end 29 encompassing and 
rigidly affixed to the inwardly extending annular flange 31 
about an axial opening 32 in the end wall 33 of outer 
casing 24. 
The flaring mouth 34 of funnel 26 which is positioned 

in the mouth 25 of the outer casing, desirably has its 
rim 35 affixed as by rivets 36 to the rim 37 of the mouth 
25 so as to provide an airtight seal at the mouth 23 of 
the nozzle 21. The casing 24 desirably has a baffle plate 
38 affixed to the end wall 33 thereof and positioned be 
tween the cylindrical portion 28 of funnel 26 and an air 
inlet port 39 in the outer casing 24 so that air forced in 
to said port 39 from a suitable source of compressed air 
(not shown) will be deflected away from the opposed 
portion of funnel 26 to completely fill the chamber 41 
formed between the outer casing 24 and the inner casing 
or funnel 26. 

Each of the spray pistols 15 has a suction line 44 
connected thereto through which powder may be fed to 
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the pistol. Each of the suction lines 44 is connected to 
an associated outlet port 45 in a powder distributor 46 
shown in Figs. 1 and 3. The distributor 46 desirably 
comprises an elongated, Substantially rectangular block of 
any suitable rigid material such as metal. The block has 
a plurality of vertical bores 48 therethrough, spaced 
therealong, each of said bores desirably having a funnel 
shaped mouth 49 in the top surface 50 of the block 46 of 
diameter substantially equal to the width of the block 
with the rims 51 of adjacent mouths being in juxtaposi 
tion. 

Extending transversely through the block 46 are a plu 
rality of bores 52 associated respectively with each of the 
bores 48 and passing therethrough. The ends of bores 52 
in the side wall 53 of the block 46 define the outlet ports 
45, and each of the other ends of bores 52 in side wall 
54 has a valve 55 thereinto control the flow of air into 
the associated bore 52. Positioned directly beneath the 
lower ends of the vertical bores 48 in the distributor 46 
is a suction collector 57 which is desirably connected by 
branch suction lines 58 and 59 to a main suction line 61. 

Each of the exhaust nozzles 21 also desirably has a 
branch suction line 59 connected thereto through which 
the powderparticles from the spray pistols may be con 
veyed. One end of line 59 is connected to main suction 
line 61 and the other end 62 of said line 59 is desirably 
affixed in the inturned flange 31 of the associated nozzle 
21. In addition, the outlet 18 of top wall 19 of the cabi 
net 12 is desirably connected by a branch suction line 63 
to main suction line 61. - - - - - - 

The main suction line 61 desirably leads into an inlet 
port 60 in the top portion of a plenum collector 64, which 
as it is conventional in construction, will only be de 
Scribed to the extent necessary for a clear understanding 
of the invention. 
As shown in Fig. 1, the collector 64 desirably com 

prises a substantially cylindrical casing 65 having a fun 
nel shaped bottom wall 66 with a cylindrical outlet 67 
having a suitable valve 68 to control the dicharge of par 
ticles from the collector. Positioned in the casing 65 is 
a cylindrical baffle member 71 which desirably has an in 
clined flange 72 at the upper edge thereof affixed to the 
Wall of the casing above the port 60. Thus, all the par 
ticles sucked into the collector by suction applied to out 
let port 78 by a suitable suction fan 79 will initially be 
diverted downwardly and only the lighter particles will 
rise through the bore 75 of the baffle member and past 
the upper and lower edges 76 and 77 thereof to be drawn 
through the outlet port 78 of the collector 64. 
The Suction fan 79 which may be of conventional de 

sign, has its inlet line. 81 connected to port 78 of co 
lector 64 and its outlet line 82 connected to the inlet port 
83 of a conventional cyclone collector 84 which also is 
conventional in construction. The collector 84 desirably 
has an outlet 85 at the top thereof through which very 
fine particles which may be of micron size, may be forced, 
to be dissipated into the atmosphere or collected by means 
of a conventional wet collector or a bag type collector 
(neither of which is shown). The collector 84 also has 
an outlet 86 at the bottom thereof, having a valve 87 
therein to control the discharge of particles into a hop 
per 88. 

Positioned beneath the outlet 67 of the plenum col 
lector 64 to receive, the particles discharged therefrom, 
is an inclined screen 91 mounted on suitable supports 92 
So that it may be vibrated by any suitable vibratory 
means 93. - - - - 

- ' The perforations 90 in the screen 91 are of such dimen 
sions that only particles of less than a given size may 
pass therethrough, the larger particles rolling down the 
inclined Screen 91 to be discharged into a suitable recep 
tacle 89 positioned beneath the lower or discharge edge 
80 of said screen. The particles passing through the 
Screen 91 are discharged upon a suitable conveyor belt 
94 which is driven in conventional manner in a counter 
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4. 
clockwise direction as shown. The conveyor belt 94 is 
positioned so as to discharge the particles thereon into 
the inlet or mouth 96 of a conventional air type sepa 
rator 97. The separator 97 is designed to separate the 
particles therein into two sizes, one of which is discharged 
through an outlet 98 into a hopper 99 and the other of 
which is discharged through an outlet 101 into a hopper. 
102. Associated with the hopper 99 is a feed funnel 
103 which desirably has a vibrator 104 mounted thereon 
to prevent clogging of the particles therein. Positioned 
beneath funnel 103 is an inclined feed table 100 mounted 
on suitable supports 105 so that it may be vibrated by 
any suitable vibratory means 106. Thus the particles 
discharged on table 100 from funnel 103 will be distribu 
ted over the entire surface of such table by reason of 
the vibration thereof and the particles will gradually move 
down the inclined table 100 to drop off the lower or dis 
charge edge 107 thereof into the distributor 46 positioned 
therebeneath. 
As shown in Fig. 1, suitable heating means 108 which 

may be infrared heaters, are positioned over the table 
100 to dry the particles thereon. In addition, electro 
magnetic means 109 are positioned adjacent the discharge 
end 107 of table 100 to remove iron or steel particles 
from the zinc powder which may become mixed there 
with by reason of chipping of such iron or steel particles 
from the metal tubes being sprayed. 4, 

It is of course to be understood that a feeder unit 103 
and 100, a distributor 46 and a spray unit 12 similar to 
those associated with hopper 99 could also be associated 
with each of the hoppers 88 and 102 so that the three 
sizes of particles in the respective hoppers could be uti 
lized in each spray unit and the spray pistols in each unit 
would be adjusted to accommodate the particular par 
ticle size provided. 

Operation 

In the 'operation of the spraying system above de 
scribed, ungraded zinc powder which is generally com 
posed of particles of two sizes designated for illustration 
A and B, the former being larger than the latter, is 
poured into the mouth 96 of the air type separator 97. 
This separator will separate the ungraded particles into 
size A and B particles, the former being discharged 
through outlet 98 into hopper 99 and the latter through 
outlet 01 into hopper 102. 
As the operation of the system is identical with re 

spect to the particles in hoppers 88, 99 and 102, only 
the portion of the system associated with hopper 99 will 
be described in detail. 
The A type particles in hopper 99 will flow into fun 

nel 103 and thence onto feed table 109, the vibrator 
104 preventing clogging of such particles in said funnel. 
As the feed table 100 is vibrated by vibrator 106, the 
particles thereon will be distributed over the entire sur 
face of such table and will flow down the latter off 
the discharge end 167 thereof onto the top surface of 
distributor block 46. By reason of the infrared heaters 
108, the particles on table 100 will be dried and the 
electromagnet 109 will remove magnetic metal impuri 
ties of iron or steel from the non-ferrous zinc particles. 

Inasmuch as the funnel shaped mouths 49 of the bores 
48 in distributor 46 occupy substantially the entire sur 
face area of the block 46, but few particles will collect 
on such top surface and substantially all of the particles 
will pass into the bores 48. As the outlets 45 of the 
transverse beres 52 of block 46 are connected by suc 
tion lines 44 to the spray pistols in chamber 12, which 
are set for type A particles, when air is forced through 
said pistols, a suction will be developed in lines 44. 
The strength of such suction may be controlled by valve 
55 to regulate the quantity of the particles falling through 
bore 48 that will be drawn into suction lines 44, the 
particles which are not drawn into line 44 falling through 
the bores 48 into collector hopper 57 to which suction 
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line 58 is connected so that such particles will be drawn 
into main line 61. 

Inasmuch as the three spray pistols 15a, 15b and 15c 
shown in Fig. 1 are energized, the metal tube 11 pass 
ing through the spray cabinet 12 will be coated. As 
shown, the spray from pistol. 15a is directed toward 
outlet 18, and the spray from pistols 15b and 15c is 
directed toward the associated exhaust nozzle 21. 
By reason of the height of the cabinet 12, the particles 

sprayed upwardly from pistol 15a will cool before reach 
ing the top wall 19 and hence will not adhere thereto 
and may readily be drawn out of outlet 18 by reason 
of the suction created in lines 61 and 63 by suction 
fan 79. 

However, in order that the width of the cabinet 12 be 
within a practical size, the side walls 16 and 17 are so 
close to the spray pistols 15b and 15c respectively, that 
the heated particles sprayed therefrom toward the ex 
haust nozzles 21 would adhere to the mouth of such 
nozzles and gradually build up and clog the latter. With 
the construction of the exhaust nozzle 21 herein shown 
such difficulty is avoided. 
Thus when a stream of compressed air is forced into 

port 39, it will strike baffle 38 and be spread through 
the chamber 41 to emerge with considerable force from 
the apertures 27 in funnel 26. 
As a result, when the heated particles sprayed from 

a pistol 15 enter the mouth 23 of the opposed exhaust 
nozzle 21, they will not be able to touch the wall of 
the funnel by reason of the jets of air discharged through 
the apertures 27 and hence substantially none of the 
heated particles will adhere to the wall of the exhaust 
nozzle but will be drawn therethrough by reason of the 
Suction line 59. 
The suction fan 79 connected to collector 64 will 

cause the particles in hopper 57, in exhaust nozzles 21 
and the particles entering outlet 18, to be forced into 
the collector 64 to strike the wall of cylinder 7. As 
a result, the particles will be deflected downwardly so 
that the heavier, coarse particles, as well as type A and 
B particles, will remain at the bottom of the collector 
and the smaller and lighter type C particles and particles 
of still smaller size, formed by the metal spraying opera 
tion, will rise by reason of the swirling air currents and 
be drawn by the fan 79 through lines 81 and 82 into the 
cyclone collector. 
The coarse particles and the type A and B particles 

will be discharged through the outlet 67 of collector 64 
and fall upon the vibrating screen 91. The perfora 
tions of the screen 91 are such as to permit passage 
therethrough of the type A and B particles onto con 
veyor 94 and the coarse particles will roll down the screen 
off the discharge end thereof into receptacle 89. The 
conveyor 94 will then discharge the type A and B par 
ticles into air separator 97 for separation and discharge 
into hoppers 102 and 103 as previously described. 
The type C and lighter particles forced into cyclone 

collector 84 will be separated therein in conventional 
manner so that the type C particles will be discharged 
through outlet 86 into hopper 88 and the lighter par 
ticles will be discharged through the outlet 85 to the 
atmosphere or to a suitable collector. 

With the system shown in Fig. 1, it is merely neces 
sary for an attendant to keep the separator 97 charged 
with ungraded zinc powder of type A and B particle 
size. The system will automatically separate such pow 
der into various particle size suitable for spray pistols 
regulated to accommodate such size and return unused 
particles and smaller particles to the various separators 
for separation and use. 

Consequently, there is little waste of powder and the 
system requires but a minimum of supervision to ensure 
that a sufficient supply of powder is always in the air 
separator 97. Inasmuch as there is no need for stop 
page of the spraying operation for replenishing or re 
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6 
moval of the powder, the spraying operation is continuous 
with resultant high rate of production of coated metal 
tubes. 
As many changes could be made in the above system 

and apparatus, and many apparently widely different 
embodiments of this invention could be made without 
departing from the scope of the claims, it is intended 
that all matter contained in the above description or 
shown in the accompanying drawings shall be interpreted 
as illustrative and not in a limiting sense. 

Having thus described my invention, what I claim as 
new and desire to secure by Letters Patents of the United 
States is: 

1. A continuous flow spraying system comprising a 
powder distributor having a plurality of inlets on the top 
surface thereof and a plurality of outlets associated re 
spectively with said inlets, powder supply means having 
an outlet above the level of the top surface of said distribu 
tor and laterally spaced therefrom, an inclined table hav 
ing its inlet end beneath the outlet of said powder supply 
means and its discharge end above the inlets of said dis 
tributor, means to vibrate said table to distribute the 
powder fed thereon over the surface of the latter, whereby 
said powder will flow down the inclined table into the inlets 
of said distributor, a plurality of spray means connected 
respectively to each of the outlets of the distributor, means 
to force powder from said distributor to said spray means 
for discharge therefrom, suction means to collect excess 
powder discharged from said spray means, and means to 
feed such excess powder back to said powder supply 
eaS. 

2. The combination set forth in claim 1 in which said 
plurality of spray means are radially arranged with 
their outlets directed toward a common line, and longi 
tudinally spaced therealong, and the suction means to col 
lect excess powder discharged from said spray means com 
prises a collector longitudinally aligned with each of said 
spray means and spaced therefrom, said collectors each 
having a suction line associated therewith. 

3. The combination set forth in claim 1 in which heat 
ing means are positioned above the inclined table to dry 
the powder thereon. 

4. The combination set forth in claim 1 in which elec 
tromagnetic means are positioned adjacent the discharge 
end of said inclined table to remove magnetic metal 
particles discharged into the distributor. 

5. The combination set forth in claim 1 in which said 
distributor has a plurality of longitudinally aligned vertical 
bores extending completely therethrough, in communica 
tion with the respective inlets, and a plurality of trans 
verse bores therethrough extending respectively through 
each of said vertical bores and in communication with 
the respective outlets. 

6. The combination set forth in claim 5 in which a 
suction collector is positioned beneath the lower ends of 
said vertical bores, said suction collector being connected 
to the suction means to collect excess powder discharged 
from Said spray means. 

7. A continuous flow spraying system comprising pow 
der separating means for separating powder into a plu 
rality of particle sizes, said separating means having an 
inlet and a plurality of outlets for discharge of the sepa 
rated powder respectively, a powder distributor, means to 
convey the separated powder from one of said outlets to 
said distributor, powder spray means to force powder 
from said distributor to said spray means for discharge 
therefrom, a second powder separator having an inlet and 
a pair of outlets, one of said outlets being lower than the 
other, a suction fan connected to the uppermost outlet, 
a collector associated with said spray means, a suction line 
between said collector and the inlet of said second sepa 
rator, an inclined screen having its inlet end beneath the 
lower outlet of said second separator, and its discharge 
end below the level of the inlet end, means to vibrate said 

75 screen to sift therethrough powder particles of a predeter 
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mined size range whereby the larger'size particles will flow 
down the inclined screen off the discharge end thereof;and 
means beneath the screen to convey the powder particles 
sifted therethrough to said first powder separator. 

8. The combination set forth in claim 7 in which the 
means beneath the screen comprises a conveyor belt hav 
ing its intake end beneath said screen and its discharge 
end over the inlet of said first powder separating means. 

9. The combination set forth in claim 7 in which a 
third separator having an inlet and a pair of outlets, one 
above the level of the other, has its inlet connected by 

10. The combination set forth in claim 7 in which a 
third separator having an inlet and a pair of outlets one 
above the other has its inlet connected by a discharge 
line to the outlet of said suction fan, each of the outlets 
of said first separator and the lowermost outlet of said 
third separator having a feed hopper associated therewith 
to receive the powder from the associated outlet. 

O 

5 

8 
References Cited in the file of this paterit 

696,870 
727,030. 
957,126 
988,243 

1,139,484 
1,659,179 
2,109,205 
2,192.287 
2,217,247 
2,419,740 
2,560,047 
2,580,823. 
2,602,418 
2,661,303 

UNITED STATES PATENTS 
Kessler ---------------- Apr. 1, 1902 
Tilghman ------- - May 5, 1903 
Tilley et al. ----- - May 10, 1910 
Bradley ---------- - Mar. 28, 1911. 
Bryan --------------- May 18, 1915: 
Wilson ------ - - - - - - -s- Feb. 14, 1928 
Woodward------------- Feb. 22, 1938 
Goebels --------------- Mar. 5, 1940 
Burns ---------------- -- Oct. 8, 1940 
Stock ------------------ Apr. 29, 1947 
York et al. ------------ July 10, 1951. 
Norbom -------------- Jan. 1, 1952 
Paasche --------------. July 8, 1952 
Fasold et al. ------------ Dec. 1, 1953. 

I 

  


