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- COMPLETE SPECIFICATION

Nﬁmhodandappanumsforappbnngadﬁuﬁwmhﬂnnmnmmhd
toaBaw .

- We, _RHB_BM INTBRNATIONAL INC., a cor-
poration of the State of Delaware, United
States of America; of 400 Park. Avenue, New
York, United States of America do hereby de-
clare the invention, for which we pray that
a patent may be granted to us, and the method
by which it is to be. performed, to be particu-
larly desmbed in and by the following state-
ment: —

This. invention relates to a method and ap-
paratus for applying a particulate material to
a body for the purpose of forming a substan-
tially uniform coating on the body. More par-
ticularly, this invention relates to a method and
apparatus for applymg a particulate material,
such as a powdered resin or a metallic powder,
50 as to form a coating on the interior 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 storing. 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 can-
not now be carried and stored in such drums
because of such product activities and reac-
tions. 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 excessively expensive drums,
suich -as stainless steel drums, are used for such
purpose. The apphcatmn ‘of the method and
apparatus 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 ‘oftén superior, to those of
substantially more :expensive drums, such as

-stamless steel drums,

Various corrosive resistant  coatings have
been applied to drums by many methods, such

[Price4s.6d.)

as pamtmg or dxppmg, in order to build up

the corrosive-resistant capacities of drums and
pails, but many limitations have been encoun-
tered. For instance, several of the coating mat-
erials are relatively expensive. But more im-
portant are the consxderatxons that such coat-
ings are often inefficient in that they leave
voids created by air bubbles or give an incom-
plete 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 impossible
or 1mpract1ca1 to build up. sufficiently dense
coatings by repeated apphcanons of layers of
coatings.

To overcome these- coating deficiencies,
more recently it has been found advantageous
to apply particulate materials 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 material and the surface of the body

of a drum, and that the coating renders the
drum body corrosive-resistant.’ Various meth-

.ods and apparatus have been devised for ap-

plying such particulate material coatings to
dfum bodies, but often they are elaborate and

do not adapt themselves for ready installations

as a part of a modern, hxgh-speed drum pro-
duction line.

It is, therefore, an object of thls 1nvent1on
to provide a method and apparatus for apply-

ing a resinous or metallic powder to the inte-

rior surface of a cylindrical body, such as a
drum body, to form a solid, complete, corro-
sive-resistant coating on said ‘surface.

Tt is a further object of the invention to
provide such a method and apparatus which
render it commercially feasible to apply quick-
ly, easily, and relatively mexpenswely, a smgle,
firm, solid and complete coating of corrosive-
resistant material to the inside surface of a
body, such as the body of a black steel ship-
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carry the gate 100 upwardly,

surf ace.

2. Apparatus as defined in Caim1l, includ- “the sl'otted
opening 88 in the trough 20. ing: a hopper for receiving particul ate nat -
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gh”after it has been ‘moved 5o’ that the
particulate material will fall by gravity upon
the inner surface of the heated body when ro-
tated and: coat said surface. -

Further, according to the present invention
there is provided a method of applying a parti-
culdte matérial to the inner-surface 'of an open-
ended, heated cylindrical body which - coin-
prises the steps of; ‘heating the body; disposing
a predeterrmned quantity of particulate mat-
erial in an elongate trough, rotating the body;
introdycing ‘the trough into the rotating body;
and drschargmg the  particulate ‘material by
gravity 0, as to deposit the particulate material
substantially uniformly over the - enure mner
surface.of the body. .

One émbodiment of the present mventlon_

will ‘now be described, by way of example,
with reference to the accompanymg drawmgs,
i which:
- Fig. 1. is.a sxde elevauonal view of the ap-
paratus of the present invention showing a
trough element retracted from the body to be
coated; - ¢

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

" Fig. 3 is a furthef enlarged cross-secnonal
view taken on line 3-— 3 of Fig. 2; -

Fig. 4'is an isometric view of the trough
element of the present invention; - . -

takenonlmeS—SofFlg 4;and
Fig. 6 is a reduced fragmentary view, par-
tially - broken away, and taken on lme 6
6 of Fig. '
Asshowan1g 1 ofthedramngs,abench
10 has an elongate bin 12.mounted thereon

over .t heA,em

40, the interior surface of wi

. _the stand 44 and
-Fig.  5-is an-enlarged cross-secuonal v:ew _ i
_mounted ‘and' the stand ‘50 also sup

act- as’ a’'suppert for a spur

- tated.and coat sa
of the spring 130,
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bin 12, and when fluid press

into, the cylinder 30 in the: oppos:te difection,

the piston rod 32. will retract into ‘the cylinder
30 so as to move the’ trough in the.opposite
direction and' restore it to. it position -within
the bin 12. The Vertically disposed top 36 of
the ‘opening. 34 sérves. as. o leveller which re-
moves excess particulate material. from :the
trough: 20 “as the’ trough- 20*_ ‘passes’ ““there-
through, so ‘that :the quantity o "'pamcu]ate
material in the trough 20, is pre-de

. Figs. 1 and 2 1llustrate an:

ed. The ‘druim 40 is- supported -
rotatably ‘mouinted on-d stand: 44: " j

44 is positioned laterally of the bench:10 _d;a-
cetit to ‘the end of the bench 10" jich
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bin 12 is mounted, and the. position'and’ hetght ‘

of the stand 44 and the rollers 42 miounted
thereon is ‘such that, when “the trough 20 is
extended, as hereinabove described, the trough

110

20 will be disposed within' the ‘dram 40 parallel ...

to the longitudinal axis of the ‘drum 40 and
spaced apart from the mtenor surfaoe of the
drum- 40. :

The rollers 42 have vertlcally d1sposed dlsc.

plates 46-mounted on their outer

posé of thé plates 46 being to 1

40 on'the rollers 42- durmg

tton, hereinafter des_crxbed -
" A second-stand” :

brator, such as a magneti¢ vibrator 36,
is disposed” 'so that it will shdably T an

58 ‘m :
the free end of the trough 20 which the trough
20 is extended by the action of the piston rod

115

130



35
bi n and connect ed

coating operati on.

trough 20 is again filled with particul ate mat -
eri al

to 100

the trough so as to nove the trough laterally

As the retraction
bin, means for re-
from noving éxce

arm 126 of the bracket 124, and the. spring

bin; a stand
mhlch adj acent

it is nounted so asz,tandrmMyxbtaltﬁethpmsghla!MSOd@vm Mo

cylindrical body o
The gate 100wr/st and;

is thus noved domnmam

vi brating the
t hr ough
opening 34 in the
particul ate 110 yo

vi brati on,
operati on.
50
cl osing said disch

rollers 42, and &®nqg

returning the trou
to the bin upon co
after renoval

i nclud- 120
30

35

40

t rough afﬁ@ﬁm

f rsm
conpl etion of the goad imppr:

of
_ way,
ss particulate nateri al

aidtip ghe discharge of particulate matenalé\g

submangially gy girai 2 hERRET B

drum 40 is a heater 60,

% T3 T

-drtiri 40,

ed |

t dunr

'of the

iy f
€

shown in Figs. 1 — 3 of

d has side members-80 and 82 wlgr@ PRyr

AT e o

y, said
s€93Sand G 1Eg slidably dis-
ly, longltudllﬂﬁy disposed. in_the ’bin 12 and
aligned with the opening 34 in the bin 12 so
as to.slidably support the trough.20. The bot-
tom edges of the side members 80 and 82 are
spaced.apart from each other, the side member
80 being shorter than the side member 82, and
the bottom: edges are bevelled, so as to deﬁne
a longitudina]ly, disposed - slotted opening 88
in the bottom of the trough 20, as best illus-
trated in Fig. 3 of the drawings.

As shown in Fig. 4 of the drawings, parallel
transverse divider panels 90, spaced apart from
each other, -are mounted in the trough 20 so
as.to aid in the even distribution of particulate
material deposited in the trough 20, and the
side, members 80 and $2 may. have grooves
92 formed on their interior surfaces and dis-
posed so as to direct particulate material in
the trough 20 toward the slotted opening 88.
Blocks 94 are disposed within the trough 20
at-its: ends. .

" Disposed extemally on the s1de 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.

- A hub 106 and hub:bearings 108, best
shown in Fig. 5, are dtsposed in each of the
blocks: 94 and the side member 80, the hubs
106 having outwardly directed ﬂanges 110.
Upwardly directed -arcuate slotted openings
112 are formed in the plate 104 in alignment
with the hubs 106, and pins 114 are mounted
on the flanges 110" of the hubs 106 and extend
through nght bores in the gate 100 into the
arcg:te openmgs 112 from whxch they pro-
tru
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tlmm']sloteoﬂie slotted
an opper

matenal ‘which’ ﬂows throu Q$

chute 16 into™dle bini2 filling ﬂh &'ough 20.
Cheatedyi

an oven (not shown), In pre-heating of
drum 40, it- has been found: advantageous to
bring the drum to a metal temperature of ap-
proximately 450° Fahrenheit and to maintain
that temperature for approximately - three
minutes. Although the suggested temperature
of -the -drumi and the residence time in the
drum may vary, according to the gauge of the
steel in the drum body and other condmons,
so that the temperature and residence time are
given as illustrations, and. are not intended as
- Timitations. The pre-heated drum 40 is then
removed from the oven and placed on the
rollers 42.

The cylinder 30 is. then actlvated by- ﬂmd
pressure, and the piston rod 32 extends so-as
to project the filled trough 20 from the bin
12 and into the drum 40 until the spur 58
is lodged in the vibrator: 56. It will thus be
seen that for the balance of thé coating opers-
tion, the trough 20 will bé disposed within the
drum 40 parallel ‘to the longitudinal 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, 1n 4 cur-
tain, as hereinafter described.

As the trough 20 becomes posmoned within
the pre-heated drum 40, the rollers 42 are ‘ro-
tated so as to tota_te--the drum 40,-and it has
‘been found that if the drum-40 is a standard
'ﬁfty-ﬁve gallon drum and the particulate mat-
erial is polyethylene resin, satisfactory coatmg
results are obtained if the drum 40 is com-
pletely rotated ten times duting the coating
operation -at a modest. speedy (Although the
number of revolutions of the drum 40 may
vary according to the particulate material used
and other factors.so that the number of revolu-
tions specified are given by way of example,
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the drum 40 may be post-heated in an oven

I ng means nounted adj acent the
stand for sup- (not shown) at a suggested tenperature of

plying heat to the cylindrical body during the 390[ err]
Fahr enhei t for a period of approximately coating cycle. -
fourteen m nutes, although post-heating, and 5. Apparatus as defined in
Claim 3, wherein 60

tenperature and time of post- heatl ng,
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and interrupts ‘ the free lateral movement - of
the gate 100 with the trough 20; As the trough
20 continues -its- lateral’ movement - toward its
final seated position, the pins 114 ride arcuate-
ly upwardly in-the arcuate slots 112, and thus
carry the gate 100 upwardly, against the bias-
ing -action’ of the spring 130, so as to open
the slotted opening 88 in the trough 20. :

The pre-determined amount of - particulate
material in the trough 20, as determined by
the leveller 36, then drops by gravity, aided
by the action of the vibrator 56, through the
slotted opening 88:and falls in a curtain on
the inner surface ‘of the revolving, heated drum
40, so' that there is-a substantially ‘even cover-
age: of the particulate material over the entire
inner surface of the drum:40. Thus, a substan-
tially even coating, free" of voids; is formed
on the drum 40 by the fusion and adhesxon
of the particulate materiadl.” =~

‘When the -coating operation is completed
the ‘reciprocating. cylinder 30 is activated to
retract the trough 20 and restore it to its initial
position - within the' bin 12, "'whereupon the
trough 20 is again filled w1th particulate mat-
erial for the start of the néxt coating operation.

~-As'the retraction of the trough 20 gets under

way, the striker: plate 120- moves away from-

the arm 126 of the bracket 124 and the spring
130 is then free to act on the pin 114 on which
it is mounted so as to move ‘the pins 114 down-
wardly: in the arcuate slots :112. The gate 100
is thus. moved ‘downwardlyto -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 posrtloned within the bin 12,
it is closed: to retain another pre-determined
load of particulate material: depostted thetem
for the next coating operatron -

. After the trough: 20 is retracted, the drum
'40 is-removed from the rollers 42, and another

pre-heated drum 40-is- placed on the rollers
42 for the next coating operation. - -

.If desired, after removal’ from the rollers
42 at the completton of the coating operation,
the ‘drum 40 ‘may. be post-heated in an oven
(not shown) at-a suggested temperature - of
390° Fahrenheit for a period of approximately
fourteen ‘minutes; although post-heating, -and
temperature and time of  post-heating, are not
to-be considered to be limiting. -

‘WHAT WE CLAIM IS: — -

- 1. Apparatus for-applying a particulate mat-
erial ‘to the inner surface of an open-ended,
heated cylindrical body so as to-form a sub-

laterally, and means ‘mounted ‘onthe" trough
for discharging: particalate “material from the
trough: aftei”'it -has beénmoved- so. that the
particulate - ‘material will: fall by gravity upon
the inner surface of the hedted: body when ro-
tated and coat said surface. " ¢

©*2. Apparatus as defined in_ Claun 1, mclud-
ing: a hopper for receiving partlculate mat-

. erial, the hopper being disposed above the bin;

and a discharge chute mounted on ‘the hopper
and entering the bin 50’ as to' pass particulate
material by gravtty ﬂow from the hopper to
the bin. - - -

3. Apparatus for applymg a particulate mat-
erial ‘to the inner surface of an open-eiided,

heated cylindrical body so as to form a’sub- -

stantially uniform coatmg ‘thereon, which ap-
paratus’ comiprises: a bench, ‘an ‘¢longate bin
mounted on the bench adjacent one end of the
bench, said ‘bin bemg disposed so-as'to'teceive
and ‘retain 'a quoantity of the particiilite mat-
erial; an_elongate -trough  vertically - shdably
rhsposed in- the bin so as to be filled with parti-
tulaté- material in the bin; means méunted on
the bench adjacent the’ bin' and ‘connected to
the trough $o as 'to moveé the’ uough},,la:.e(ally
through an: opening inthe bin, ‘means for-re-
moving ‘€xcess: parttculate 'miaterial- from  the
trongh ‘as it' is moved from ‘the’ bin; 2 stand
adjacent the- birij ‘means for rotatably mounting

an open ended, héated cylindrical body on the

stanid- so- as’ to' réceive’ the trough ‘when tlie
trough ' is - moved; ' means “for ‘vibrating the
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trough ‘after it has ‘been nioved; means mount- .,

ed on’ the trough’ for dtschargmg partrculate
material from ‘the trough “after’ it has been
moved so that the partrculate material w111 fall
by gravity aided by v1branon, upon the’inner
surface of ‘the rotating’ heated body and coat
said. surface, means for closing ‘said discharge
means upon compleuon of a coatmg cycle; and
reciprocating means for returnmg the trough
to the’ bm upon completton of the coatmg
cycle o

4, Apparatus as definied in Clarm 3, mclud-
ing means’ mounted adjacent the stand “for su
plymg heat to the’ cyhndneal body durmg t’Ee
coating cycle. - -~
- - 5. Apparatus as’ deﬁned in Clatm 3, w‘hu‘em
the discharge ‘means: on the u'ough comprises:
an ‘elongate; slotted openingon the bottom ‘of
the' trough; an elongate gate slidably mounted
on one side of the trough and normally” dis-
posed- downwardly ‘so as to ‘closé  the “slotted

opening; a striker plate mounted on the gate;
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stop neans bei ng engageable with the striker face of the body. pl ate
as the trough is extended to slide the 8. The nmethod of Claim?7, wherein
the step gate upwardly on the sideof the trough away of heating the
drumis conducted at approxi- 5 fromthe slotted opening in the trough, so-
as mtely 450Q Fahrenheit for a peri od %soaﬁo to free the slotted
openi ng for di-scharge—of—proxi-rat-elythifee M-Ates——---—30
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slotfed opening 38 and falls'in a curtain on
- the inner surface of the revolving, heated drum

25 40, so that there is a substantially even cover-
age of the particulate material over the entire
inner surface of the drum 40. Thus, a substan-
tially even coating, free of voids, is formed
on the drum 40 by the fusion and adhesxon

30  of the particulate material.

When the coating operation is completed,
the reciprocating cylinder 30 is activated to

- retract the trough 20 and restore it to its initial
position within the bin 12, whereupon the

35 ‘trough 20 is again filled with particulate mat-
erial for the start of the néxt coating operation.

As the retraction of. the trough 20 gets under
way, the striker plate 120 moves away from
the arm 126 of the bracket 124, and the spring

40 . 130 is then free to act on the pin 114 on which
it is mounted so as to move the pins 114 down-
wardly in the arcuate slots 112. The gate 100
is thus moved downwardly to close the slotted
opening 88 as the trough 20 proceeds through:

453 the opening 34 in the bin 12, so that when
the trough 20 is positioned within the bin 12,
it is closed to retain another pre-determined
load of particulate material deposited therein
for the next coating operation.

50 -~ After the trough 20 is retracted, the drum
40 is removed from the rollers 42, and another
pre-heated drum 40 is placed on the rollers
42 for the next coating operation.

If desired, after removal from the rollers

55 42 at the completion of the coating operation,
the drum 40 may be post-heated in an oven
{not shown) at a suggested temperature of
390° Fahrenheit for a period of approximately
fourteen minutes, although post-heating, and

60 temperature and time of post-heating, are not
to be considered to be limiting.

WHAT WE CLAIM1S: —
1. Apparatus for applying a particulate mat-
erial to the inner surface of an open-ended,

65 heated cylindrical bedy so as to form a sub-

material by gravity flow from the hopper to
the bin.

3. Apparatus for applying a particulate mat-
erial to the inner surface of an open-ended,
heated cylindrical body so as to form a sub-
stantially uniform coating theréon, which ap-
paratus comprises: a bench, an elongate bin
mounted on the bench ad;aoent one end of the
bench, said bin being disposed so as to receive
and retain a quantity of the particulate mat-
erial; an elongate trough vertically slidably
dxsposed in the bin so as to be filled with parti-

culate material in the bin; means mounted on ~

the bench adjacent the bin and connected to
the trough so as to move the trough\.latexally
through an opening in the bin, means for"re-
moving -excess particulate material from_ the
trough as it is moved from the bin; a stand
adjacent the bin; means for rotatably mounting
an open ended, heated cylindrical body on the
stand 0 as to receive the trough when the
trough is moved; means for vibrating the

- trough after it has been moved; means mount-

ed on the trough for dlschargmg particulate
material from the trough after it has been
moved so that the particulate material will fall
by gravity aided by vibration, 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.

4. Apparatus as defined in Claim 3, includ-
ing means mounted adjacent the stand for sup-
plying bheat to the cylindrical body during
coating cycle.

5. Apparatus as defined in Claim 3, wherem
the discharge 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 dis-

posed downwardly so as to close the slotted.

opening; a striker plate mounted on the gate;
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-and stop means mounted on the bench, the

stop means being engageable with the striker
plate as the trough is éxtended 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, includ-
ing 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.

7. The method of applying a particulate
material to the inner surface of an open ended,
heated cylindrical body which comprises the
steps of: heating the body, disposing a pre-
determined quantity of particulate material in
an elongate trough: rotating the body; intro-
ducing the trough into_the rotating body; and
discharging the particulate material by gravity
so as to deposit the particulate material sub-

stantially umformly over the entire inner sur-
face of the body.

8. The method of Claim 7, whetein the step
of heating the drum is conducted at approxi-
mately 450° Fahrenheit for a period of ap-
proximately three minutes.

9. The method of Claim 7, wherein the step
of rotating the body is conducted for approxi-
mately ten full revolutions of the body.

10. The method of Claim 7, including the
steps of: removing the trough from the body,
and post-heating the body.

11, The method of Claim 10, wherein the
step of post-heating is conducted at approxi-
mately 390° Fahrenheit for a period of ap-
proximately fourteen minutes.

H. D. FITZPATRICK & CO,, Qh’ ‘

Chartered Patent Agents,
3§ Park Gardens, Glasgow C.3, and
3 Gray’s Inn Square, London, W.C.1.

35

40

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press
(Leamington) Ltd.——1967. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.

1 CERTIFY THIS, INCLUDING THT DIAWINS

FORMING PART HEREGF TC
T-IUE COPY OF THE SPECIFC
ACCEPTED, '

TA
ATION AS

THE PATIENT
25 Southampton Buildings, London, W.C.2.

15 NOV 1967

ACTING FOR COMPTROLLER-

CIFICE,

* C L M S *



