Dec. 23, 1969 A. F. GERLOVICH 3,485,207

APPARATUS FOR APPLYING A PARTICULATE MATERIAL TO A BODY
Original Filed Sept. 14, 1984 2 Sheets~Sheet 1

Fre. 1. L @0) ‘%@
= —
e V r 72
’] —f AT

£ 30) = !éi‘[l@:::' ;'31’:.4@:@9 (% *

- ) '“\;("" = = 52
V2 ,
1 150
10 _ 42 AN S
i 44 1
3
T 0

é
! 85 50 36) %
104 |
10294160 / /2o
73 _l 124 n 2
& 54 INVENTOR.
L2\ nw x| Areser A GERLov/IcH
2 : BY .

, R R 5 x M“‘J

AT77O0RMEYS



Dec. 23, 1969 A. F. GERLOVICH 3,485,207

APPARATUS FOR APPLYING A PARTICULATE MATERIAL TO A BODY

Original Filed Sept. 14, 1964 2 Sheets-Sheet 2

aa FI@. 5. /’ / /2 '
e ( S N30
(7 & &4

|I||;\
~
N

10 82
104
/02 /08
/130 '
/1. \ /
4 />\ 00 &,
723 7
80\ 94
7 T 7
Il
( 122y jizy !]I/
Ty T &N
DML L ,(LKA} L\_‘_HO
\ _._/’_,,.Ll—a -
e @ Rink
T —@_‘:—@ """"" ::
== Y30
180— =
=

INVENTOR.

ALBERT F. (GERLOVICH

BY

oo S

A7rroesmeysS



United States Patent O

3,485,207
Patented Dec. 23, 1969

rC
1CC

1

3,485,207
APPARATUS FOR APPLYING A PARTICULATE
MATERIAL TO A BODY
Albert F. Gerlovich, Fanwood, N.J., assignor to Rheem
Manufacturing Company, New York, N.Y., a cerpora-
tion of California
Original application Sept, 14, 1964, Ser. No. 396,124, now
Patent No. 3,414,425, dated Dec. 3, 1968. Divided and
this application Jan. 17, 1968, Ser. No. 722,507
Int. Cl. B05¢ 5/00, 3/04

U.8. CL 118—368 6 Claims

ABSTRACT OF THE DISCLOSURE

A device for coating the internal surface of a rotating,
open-ended, hollow substrate having an elongated trough
reciprocable between a position for receiving a charge of
coating material and a second position within said body
for discharge onto said surface. Means receive the lead
end of the extended trough whereby to support and vibrate
the trough. Means cooperate with the moving trough
whereby to operate a gate valve to effect discharge of the
coating material,

This application is a division of application Ser. No.
396,124, filed Sept. 14, 1964, now Patent No. 3,414,425.

This invention relates to an apparatus for applying
a particulate material to a body for the purpose of form-
ing a substantially uniform coating on the body. More
particularly, this invention relates to an apparatus for ap-
plying a particulate material, such as a powdered resin
or a metallic powder, so as to form a coating on the inte-
rior surface of a cylindrical body, such as the interior sur-
face of a metal shipping container.

Metal shipping containers, such as black steel drums
and pails, are used extensively for transporting and stor-
ing a wide variety of products, but their effective use can
be greatly extended if the inside of such containers is
coated with a material resistant to corrosive activities
and reactions of products which cannot now be carried
and stored in such drums because of such product ac-
tivities and reactions. By way of example, presently it is
not possible or practical to pack products with high acid
activity qualities in black steel drums, and often exces-
sively expensive drums, such as stainless steel drums,
are used for such purpose. The application of the ap-
paratus of the present invention to black steel drums will
produce coated black steel drums at a cost far below the
cost of stainless steel drums, and such coated drums
will have corrosive-resistant characteristics commercially
comparable, and often superior, to those of substantially
more expensive drums, such as stainless steel drums.

Various corrosive-resistant coatings have been applied
to drums by many methods, such as painting or dipping,
in order to build up the corrosive-resistant capacities of
drums and pails, but many limitations have been en-
countered. For instance, several of the coating materials
are relatively expensive. But more important are the con-
siderations that such coatings are often inefficient in that
they leave voids created by air bubbles or given an in-
complete coverage of the entire interior surfaces of the
drums to which they are applied; the coatings formed
thereby are excessively thin; they often become brittle and
break away from the drum body; and it is generally im-
possible or impractical to build up sufficiently dense coat-
ings by repeated applications of layers of coatings.

To overcome these coating deficiencies, more recently
it has been found advantageous to apply particulate mate-
rials to the interior surfaces of heated drum bodies, and
it has been found that such application, if carefully con-
ducted, produces a firm bond between the coating mate-
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rial and the surface of the body of a drum, and that the
coating renders the drum body corrosive-resistant. Various
apparatuses have been devised for applying such particu-
late material coatings to drum bodies, but often they are
e}aborate and do not adapt themselves for ready installa-
Fon as part of a modern, high-speed drum production
ine.

It is, therefore, an object of this invention to provide
an apparatus for applying a resinous or metallic powder
to the interior surface of a cylindrical body, such as a
drum body, to form a solid, complete, corrosive-resistant
coating on said surface.

It is a further object of the invention to provide such
an apparatus which render it commercially feasible to
apply quickly, easily, and relatively inexpensively, a
single, firm, solid, and complete coating of corrosive-
resistant material to the inside surface of a body, such
as the body of a black steel shipping container, which
coating is free of voids.

It is still a further object of the invention to provide
such apparatus which will permit the application of the
coating in a single coating operation.

It is another object of the invention to provide such an
apparatus which are relatively simple and readily adapt-
able to take their places in a modern, high-speed steel
container production line without causing undue produc-
tion delays.

With these and other objects in view, the invention con-
sists of the construction, arrangement, and combina-~
tion of the various parts of the apparatus, whereby the
objects contemplated are attained, as hereinafter set forth,
pointed out in the appended claims, and illustrated in the
accompanying drawings, in which:

FIG. 1 is a side elevational view of the apparatus of
the present invention showing the trough element re-
tracted from the body to be coated;

FIG. 2 is an enlarged fragmentary view of a portion
of the apparatus showing the trough element extended
into the body to be coated;

FIG. 3 is a further enlarged cross-sectional view taken
on line 3—3 of FIG. 2; ‘

FIG. 4 is an isometric view of the trough element of
the present invention;

FIG. 5 is an enlarged cross-sectional view taken on
line 5—S5 of FIG. 4; and

FIG. 6 is a reduced fragmentary view, partially broken
away, and taken on line 6—6 of FIG. 5.

As shown in FIG. 1 of the drawings, a bench 10 has an
elongate bin 12 mounted thereon adjacent one end of the
bench 10. Mounted on the bench 10 above the bin 12 is a
hopper 14 disposed so as to receive and hold a quantity of
particulate material, such as powdered resin or metallic
powder, and discharge said particulate material into the
bin 12 by means of a discharge chute 16.

Longitudinally, slidably disposed in the bin 12 is an
elongate trough 20, best illustrated in FIG. 4, hereinafter
described in detail.

A reciprocating fluid cylinder 30 is mounted on the
bench 10 laterally of the bin 12 and supported on one end
of the bin 12, and a piston rod 32 is disposed in the cylin-
der 30 and protrudes from the cylinder 30 into the bin 12
in axial alignment with the trough 20, on which the free
end of the piston rod 32 is mounted.

At the other end of the bin 12 there is an opening 34,
shown in FIG. 3, the opening 34 being disposed so as to
slidably receive the trough 20 so that, when fluid pressure
is introduced into the cylinder 30 in one direction, the
piston rod 32 will extend so as to move the trough 20
laterally in the bin 12 through the opening 34 and ex-
tend the trough 20 externally of the bin 12, and when
fluid pressure is introduced into the cylinder 30 in the
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opposite direction, the piston rod 32 will retract into ths
cylinder 30 so as to move the trough 26 in the opposite
direction and restore it to its position within the bin 12.
The vertically disposed top 36 of the opening 34 serves
as a leveler which removes excess particulate material
from the trough 20 as the trough 20 passes therethrough
as it is extended, so that the quantity of particulate mate-
rial in the trough 20 as it is extended into a drum, here-
inafter described, is pre-determined.

FIGS. 1-2 iilustrate an open-ended drum 40, the in-
terior surface of which is to be coated, The drum 40 is
supported on rollers 42 rotatably mounted on a stand 44.
The stand 44 is positioned laterally of the bench 10, ad-
jacent to the end of the bench 10 on which the bin 12 is
mounted, and the position and height of the stand 44 and
the rollers 42 mounted thereon is such that, when the
trough 20 is extended, as hereinabove described, the
trough 20 will be disposed within the drum 40 parallel to
the longitudinal axis of the drum 40 and spaced apart
from the interior surface of the drum 40.

The rollers 42 have vertically disposed disc plates 46
mounted on their outer ends, the purpose of the plates 46
being to retain the drum 40 on the rollers 42 during the
coating operation, hereinafter described.

A second stand 50 is disposed laterally of the stand 44
and supports a bearing box 52 for a shaft 54 on which
the rollers 42 are mounted, and the stand 50 also sup-
ports a vibrator, such as a magnetic vibrator 56, which
is disposed so that it will slidably receive and act as a
support for a spur 58 mounted on the free end of the
trough 20 when the trough 20 is extended by the action
of the piston rod 32, and will vibrate the trough 20 so as
to aid in the discharge of particulate material in a sub-
stantially even curtain, as hereinafter described.

Mounted in suspended position over the drum 490 is a
heater 60, such as an infra-red heater, having a reflecior
64 directed toward the inside of the drum 40 so that
during the coating operation the temperature of the body
of the drum 40, which is pre-heated before the coating
operation is undertaken, will be kept within a satisfactory
heat range.

During the coating operation the drum 40 is rotated
as hereinafter explained, and rotation of the drum is ac-
complished by rotation of the shaft 54 on which the
rollers 42 are mounted. The shaft 54 may be rotated by
any suitable means, such as the powered chain and
sprocket drive 70 shown in FIGS. 1—3 of the drawings.

The trough 20 is of triangular configuration and has
side members 80 and 82 which converge downwardly to-
ward each other from glide members
tively, said glide members 83 and 84 being slidably dis-
posed in parallel tracks 85 and 86, respectively, longitu-
dinally disposed in the bin 12 and aligned with the open-
ing 34 in the bin 12 so as to slidably support the trough
20. The bottom edges of the side members 80 and 82 are
spaced apart from each other, the side member $0 being
shorter than the side member 82, and the bottom edges
are beveled, so as to define a longitudinally disposed
slotted opening 88 in the bottom of the trough 20, as
best illustrated in FIG. 3 of the drawings.

As shown in FIG. 4 of the drawings, parallel transverse
divider panels 99, spaced apart from each other, are
mounted in the trough 20 so as to aid in the even dis-
tribution of particulate material deposited in the trough
20, and the side members 80 and 82 may have grooves
92 formed on their interior surfaces and disposed so as
to direct particulate materia] in the trough 20 toward the
slotted opening 88. Blocks 94 are dipsosed within the
trough 20 at its ends.

Disposed externally on the side member 80 adjacent the
slotted opening 88 is an elongate gate 100 which serves
to open and close the slotted opening 88. The gate 100 is
slidably disposed in a slotted opening defined by the side
member 80 and a step 102 in an elongate plate 104
mounted on the side member 80,
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A hub 106 and hub bearings 198, best shown in FIG. 5.
are disposed in each of the blocks 94 and the side member
80, the hubs 166 having outwardly directed flanges 118.
Upwardly directed arcuate slotted openings 112 are
formed in the plate 164 in alignment with the hubs 166,
and pins 114 are mounted on the flanges 118 of the hubs
106 and extend through tight bores in the gate 100 into
the arcuate openings 112 from which they protrude.

Mounted on the gate 160 adjacent to but spaced apart
from the inner end of the trough 20 and depending from
the gate 100 is a striker plate 120. The clongate plate 104
is cut away, as at 122, shown in FIGS. 2 and 6, to accom-
modate the striker plate 120.

A bracket 124 is mounted on the bench 10 and disposed
below the opening 34 in the bin 12, the bracket 124 hav-
ing an upwardly extending arm 126 which is positioned
so as to intercept the striker plate 126 when the trough
20 is extended,

A tension spring 130 is mounted on the lower end of an
end plate 132 on the protruding end of the trough 20 and
on the forwardly disposed pin 114.

In operation, the trough 2¢ is fully retracted into the
bin 12 by the action of the assembly of the reciprocal
cylinder 30 and piston rod 32, the gate 106 on the trough
20 being in its downward position to close the slotted
opening 88 at the bottom of the trough 20, and the hopper
14 is charged with particulate material which flows
through the discharge chute 16 into the bin 12 filling the
trough 20.

Meanwhile; the drum 40 is pre-heated in an oven (not
shown). In pre-heating of the drum 49, it has been found
advantageous to bring the drum to a metal temperature
of approximately 450° Fahrenheit and to maintain that
temperature for approximately three minutes, although
the suggested temperature and residence time in the drum
may vary, according to the gauge of the steel in the drum
body and other conditions, so that the temperature and
residence time are given as illustrations, and are not in-
tended as limitations. The pre-heated drum 40 is then re-
moved from the oven and placed on the rollers 42.

The cylinder 30 is then activated by fluid pressure, and
the piston rod 32 extends so as to project the filled trough
20 from the bin 12 and into the drum 49 until the spur 58
is lodged in the vibrator 56. It will thus be seen that for
the balance of the coating operation, the trough 20 will
be disposed within the drum 46 parallel to the longitudi-
nal axis of the drum 40, and in position to discharge the
particulate material contained in the trough 20 by gravity,
aided by the vibrator 56, in a curtain, as hereinafter
described.

As the trough 20 becomes positioned within the pre-
heated drum 48, the rollers 42 are rotated SO as to rotate
the drum 40, and it has been found that if the drum 40
is a standard fifty-five gallon drum and the particulate
material is polyethylene resin, satisfactory coating results
are obtained if the drum 40 is completely rotated ten
times during the coating operation at a modest speed,
although the number of revolutions of the drum 49 may
vary according to the particulate material used and other
factors, so that the number of revoluticns specified are
given by way of example, and are not intended to be
limiting,

As the drum 46 revolves, the heater 66 is activated,
and heat is directed into the drum 4¢ to assist in main-
taining the body temperature of the drum 49 at a high
level during the coating operation.

Just prior to the full extension of the trough 28 to the
full seating of the spur 58 in the vibrator 56, the striker
plate 120 on the gate 100 strikes the arm 126 of the
bracket 124 and interrupts the free lateral movement of
the gate 100 with the trough 20. As the trough 20 con-
tinues its lateral movement toward jts final seated posi-
tion, the pins 114 ride arcuately npwardly in the arcuate
slots 112, and thus carry the gate 100 upwardly, against
the biasing action of the spring 136, so as to open the
slotted opening 88 in the trough 20.
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The pre-determined amount of particulate material in
the trough 29, as determined by the leveler 36, then drops
by gravity, aided by the action of the vibrator 58, through
the slotted opening 88 and falls in a curtain on the inner
surface of the revolving, heated drum 48, so that there
is a substantially even coverage of the particulate ma-
terial over the entire inner surface of the drum 49§. Thus,
a substantially even coating, free of voids, is formed on
the drum 40 by the fusion and adhesion of the particulate
material.

When the coating operation is completed, the recipro-
cating cylinder 39 is activated to retract the trough 20 and
restore it to its initial position within the bin 12, where-
upon the trough 2§ is again filled with particulate ma-
terial for the start of the next coating operaticn.

As the retraction of the trough 28 gets under way, the
striker plate 126 moves away from the arm 126 of thz
bracket 124, and the spring 130 is then fres to act on the
pin 114 on which it is mounted so as to move the pins 114
downwardly in the arcuate slots 112. The gate 188 is thus
moved downwardly to close the slotted opening 88 as the
trough 20 proceeds through the opening 34 in the bin 12,
so that when the trough 20 is rositioned within the bin
12, it is closed to retain another pre-determined load of
particulate material deposited therein for the next coating
operation.

After the trough 20 is retracted, the drum 4§ is re-
moved from the rollers 42, and another pre-heated drum
40 is placed on the rcllers 42 for the next coating
operation.

Tf desired, after remcval from the rollers 42 at the
completion of the coating operation, the drum 48 may be
post-heated in an oven (not shown) at a suggested tem-
perature of 390° Fahrenheit for a period of approximately
fourteen minutes, althcugh post-heating, and temperature
and time of post-heating, are not to be considered to be
limiting.

I claim:

1. Apparatus for applying a particulate material to the
inner surface of an open-ended, heated cylindrical body
so as to form a substantially uniform coating thereon,
which apparatus comprises: an elongated bin containing
a quantity of said particulate material; a non-rotating
trough associated with the bin so as to be filled with a
predetermined amount of particulate material, the trough
being longitudinally slidable between a retracted and an
extended position; structure for rotatably supporting an
open-ended, cylindrical body so as fo receive the trough
when the trough is extended; means vibrating and sup-
porting said trough in extended position for effecting
discharge of particulate material from the extended trough
so that the particulate material will fall by gravity upon
the inner surface of the rotating heated body and coat
said surface; means for closing said discharge means upon
completion of a coating cycle; and reciprocating means
for returning the trough to the bin upon completion of
the coating cycle.

2. Apparatus as defined in claim 1, including: a hopper
for receiving particulate material, the hopper being dis-
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posed about the bin; and discharge chute mounted on the
hopper and entering the bin so as to pass particulate ma-
terial by gravity flow from the hopper to the bin.

3. Apparatus for applying a particulate material to the
inner surface of an open-ended, heated cylindrical body
so as to form a substantially uniform coating thereon,
which apparatus comprises: a bench; an elongate bin
mounted on the bench adjacent one end of the bench,
said bin being disposed so as to receive and retain a quan-
tity of the particulate material; an elongate trough longi-
tudinally, slidably disposed in the bin so as to be filled
with particulate matesial in the trough; means mounted
on the bench adjacent the bin and connected to the trough
so as to extend the trough laterally through an opening
in the bin; means for removing excess particulate ma-
terial from the trough as it is extended from the bin; a
support adjacent the bin; an open-ended, heated cylin-
drical body rotatably mounted on the support and dis-
posed so as to receive the trough when the trough is ex-
tended; means for vibrating the trough in extended posi-
tion; means associated with the trough for discharging
particulate material from the extended trough so that the
particulate material will fall by gravity, aided by vibra-
tion, upon the inner surface of the rotating heated body
and coat said surface; means for closing said discharge
means upon completion of a coating cycle; and reciprocat-
ing means for returning the trough to the bin upon com-
pletion of the coating cycle.

4. Apparatus as defined in claim 3, including means
mounted adjacent the stand for supplying heat to the
cylindrical body during the coating cycle.

5. Apparatus as defined in claim 3, wherein the dis-
charge means on the trough comprises: an elongate,
slotted opening on the bottom of the trough; an elongate
gate slidably mounted on one side of the trough and
normally disposed downwardly so as to close the slotted
opening; a striker plate mounted on the gate; and stop
means mounted on the bench, the stop means being en-
gageable with the striker plate as the trough is extended
to slide the gate upwardly on the side of the trough, away
from the slotted opening in the trough, so as to free the
slotted opening for discharge of particulate material.

6. Apparatus as defined in claim 5, including means
mounted on the trough for returning the gate to closed
position upon the retraction of the trough and removal
of the striker plate from contact with the stop means.
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