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BARREL- TYPE COATI NG APPARATUS The present invention relates to a

barrel -type .coati ng apparatus suitable for the bulk treatnent of smal
parts such as sliders:*and end stops of slide fasteners, buttons, ornane '5
or the like. various barrel-type coating or painting apparatus are kno
which a batch of parts is put into a barrel being rotated, z;d*gﬁétq
sprayed onto the parts in the barrel” !The coated paint on t O0is
set, then baked and finally cool ed. A sequence of such steps is repeated
until the coating of paint on the parts has a desired thickness. A typical
exanpl e of such apparatus is disclosed in Japanese patent Publication No.
53 - 18063 published on June 13, 1978. 15 According to the disclosed '
apparatus, a barrel is rotatably nmounted in a cup-like drumand all the
pai nt =Sprayi ng, setting, baking and cooling steps are carried out in the
drum ™Wth the apparatus thus arranged, the drum atnosphere nust be
expell ed fromthe 20 drum when the baking and cooling steps are proceeded.
This causes a great |oss of heat energy and requires a relatively |ong
processing tinme, resulting in reduction of productibility. It is believed
possi bl e by neans of t-he present 25 invention to provide an apparatus for
coating batches of parts at an increased degree of rate of production.

BARREL~-TYPE COATING APPARATUS
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It is further believed possible by neans of the -2- present invention is
“to pr e a barrel-type coating apparatus for coating batches of parts

W th ﬂgggrs of paint which vary in color and thickness foﬁ-e ach barrel.. 5 ,
Accord to the present invention, there is provided an apparatus for
coating batches of parts, conprising (a) an annul ar hol | ow housi ng

rotatable about its axis in a plane, said housing having a. series of 10
circunferentially disposed Ioadbgg and unl oadi ng, spraying, setting, baking
and cool i ng conpartnents separat®ed by flexible screens, and a concentric
annular rail extending circunferentially across said conpartnents; 15

(b) a plurality of barrels disposed in said housing at equal angul ar

interval S for rgee ﬁqﬁ%%ﬂga35ggﬁ anp% éeggdtgaxl ﬁr§gfi£§perespect|vely,

rotatably and pivota supported outsi sal d housi ng, each of said -

shafts hagy ¢ihe aagéfﬁasr lita®ie 20r" kHeNoudR epbdthaat Sfch that saigs
shaft portions and said barrels are inclined upwardly with respect to said

pl ane; (snaXl Paved isuchofaspailidessr andnendl ssogsspéssidaéong said housing
in substantially opposed rel ati.on to
fasteners, buttons, ornaments or the like.
° Various barrel-type coating or painting
apparatus are known in which a bétch of parts is put
into a barrel being rotated, and paint is sprayed onto o/
the parts in the barrel. The coated.paint on the parts
10 is set, then baked énd finally cooled. A sequence of
such s;epé is repeated until the coating of paint on
the parts has a desired thickness. A typical example
of such appératus'is disclosed in;Japanese:patent
Puﬁlication No. 53 - 18063 published on June 13, 1978.
15 According to the disclosed apparatus, a barrel is
rotatably mounted in a'cﬁp—like drum and all the
paint-spraying, setting, baking and cooling steps are
carried out in the drum. With the apparatus thus
arranged, the drum atmosphere must be expelled from the
20 drum when the baking and cooling steps are proceeded.
This causes a greét.loss of heat energy and requires a
| relatively long proceséing time, resulting in reduction
of productibility. |
It is believed possible by means of the preseﬁt'
25 invention to provide an appafatus for coating batches
of parts at an increaséd deg;ee of rate of p:oductibn.

It is further believed possible by means of the



25 said shafts, respectively, and novable toward and away from said

housi ng; -and (dj sai'd | oadi ng and unl oadi ng ‘conpart ment

-3- having a

first opening for supplying a batch of parts to one of said barrels, and a

second openi ng for discharging a batch of parts having been coated from
sai d spraying conpartnent having a third opening through
whi ch one of said paint spray nozzles 5 is novable into and out of said
sai d baki ng conpartnent having at |east one fourth opening for

sai d hous

housi ng,

ing,

i ntroducing hot air into said baking eomRpartnent, said cooling conpartnent

having at |east one fifth opening 10 for introducing cool air into said

cool i ng conpar t rersenty| ipviention: dsf tot proyidengsbacseketynel goating
correspquding in osiﬂtn1é£%ones,of'3aid barrels while, said housing is at

rest, siid rail 3BRAAARYR

inventjon wl| T
acconpanyi ng draw ngs, 20 wherein:- Figure 1 is a plan view of a coating

appar at us

k/,

5
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25

ri bed by way of exanple with reference to the

According to the present invention, there is
provided an appératus.for céating batches of parts,
cqﬁprising:'.

(a) an annulaﬁ hollow housing rotatable about
its_axis in a plane, said housing having a series of
circumférentially disposed'loading and unloading,
sp;aying, setting, baking and cooling compartments
separated by flexible screens, and a concentric annular
rail extending circumfereﬁtially across said
compartments; |

(b) a plurality of barrels disposed in said
housing at.equ;l angular intérvéls'for receiving
bﬁtchesfof parts énd having shafts, ?espectively,
rotatably and pivotably supﬁokted ocutside of said
housiﬁg, each of said shafts having a portion rollingly
riding on said rail such that said shaft portions and
said barrels are inclined upwardly with respect to said
plane; | |

(c) a plurality of péint spray nozzles disposed
aloﬁg said hoﬁSing in-substantially opposed relation to

sai& shafts, respectively, and movable toward and away

from said housing} and

(d) said loading and unloading compaftment

| Soding beschesnoforPretpoNitaglayerd%ion to
I d d ' 1 bei t t abl | d i ti f
11 4ing a one. o WiAGh, EEYan E918Re AR thEcRReRRLEST &5 hsi 1 on.

The



enbodying _the present invention; Figure 2 is a plan view, -partly cut away,
of the 25 coating apparatus shown in Figure 1; Figure 3 is a .
cross-sectional view taken along line IIl-1}l of Figure=2;, -4- Figure 4°
iIs a | arged cross-sectional view taken along line IV-1V of Figure 2;
Flgur I's an enl arged cross-sectional view taken along line V-V of Figure
2; 5 Figure 6 is an-enlarged cross-sectional view taken along VI-VI
of Figure 2, the view showng a Rawrel in an elevated position; Figure 7 is
aviewsimlar to Figure 6, showing the barrel in a |owered inclined

posi tionhaking a firsk openifigi foansappdydag arbatesecof i paets vi ew t aken
along line VIIl - VIII of Figure 2, the view showing parts in a coating.
p05|t|onﬂ§g?naadi|saldnb@ﬁk&dgedaadossSseenﬂonaﬁnvnemﬁQaken al ong line

| X-1 X of Figure VIII-VII gure 10 is an enlarged
cr oss- sectisahargingya Q@éﬁhaPGnQaFtﬁehﬁyknganFﬁuF%a edF?Eﬁfge 11 is &=
sectional .view taken alo and

| d f_Fj 10;
i gur o 12448 HaRRARg 0 e ARER VARG PP chee having a "LAHYE

opening through which one’ Qf_sald paint spray nozzles
3 is movable-into_and out of said hoﬁsing, said b;king
compartment.having at least one fourth opening for
introducing hot air into said baking compartmént, SAid Q)
cooling compartment having at least 6né fifth opening
'10 for intreducing cool ai; into sé;d cooiing compartmeht,
said first to fifth openidgs iespectively éorreéponding
in position tb qne§ of sﬁid barfels while said housing
is at rest, said rail including a éégmental portion
corresponding in position to séid Sécond openiﬁg and
15 being retractable to a_lowered;position for.tilting a
one Qflsaid barrels carried thereon to an emptying
posit?on. | |
The invention will be described by way of
example wiﬁh reference to the addompanying'drawings;
20 wherein:- | |

Figure 1 is a plan view of a coating apparatus

embodying

the present invention;

Figure.z is a plan view, partly'cut away, of the
2S5 coating apparatus shown 1n Figure 1; |
Figure 3 is a cross-sectzonal view taken along

line III-III of Figure 2;
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20 circuit for controlling operation of the apparatus shown in Figure 1.
The present-invention is particularly usefull when enbodied in a coating
apparatus such as shown in Figures 1 through 3, 25 generally indicated by
the nuneral 20. The coating apparatus 20 conprises a ring-shaped or an fh

J '

" housing 21 rotatably nmounted on an annul ar base 22 via a plurality &ff %
~rollers 23, the base 22 being laid on a building floor 24. The apparatu 0
further includes a drive mechani sm 25 digfosed on the building floor 24

within a space defined by an inner 5 perfpheral wall 26 of the housing 21.

The drive mechani sm 25 i S; s verti Loy Py t s tably nounted
on a frane 28 of the necﬁg%]%% %?’%n e%?éan%ér% § nr% i &%Zr%ﬁ?l% t%Ee he
central axis of tpgk8RUEISRg 2lind' BFLRPYIE Bifire’?S; S mounted on the frame .
10 28 _2md coupled with the drive shaft 27 vid a speed reducer or reduction

~gear txain 30 to rotate Phguteiyeishdi tearidid®dAddstectioNall viaki ty of
~angul arly spaced connecting arns 31 extends radially inwardly fromthe
housi ng' s i nner petakemecabbngalin®67+W of IRigWe 1% fasten to the shaft 27
for ‘corotaion theréwith. Wth this arrandgenent, when the stopper notor 29
i s energized, Bhe shaft Bigwere &sisan 1ged cnosasegtdonadevievwt ent | y

on the base 22. .
taken along VI-VI of FPigure 2, the view showing a

barrel in an_elevated position;

“ ' Figure 7 is a view similar to Figure 6, showing
the barrel in a lowered inclined position{

10 Figure 8 is an enlarged cross-sectional view
taken along line VIII - VIII of Figure 2, the view
showing parts in a coating position

Figure 9 is an enlarged cross-sectional view
taken along line IX-IX of Figure VIII-VIII;

5 Figuré 10 is an enlarged cross-sectional view
taken along line X-X in Pigure 2:

; Figure 1l is an enlarged cross-sectional view
‘taken along line XI-XI of Figure 10; and

Figure 12 is a block diagram of a control

20 circuit for controlling operation of the apparatus
shown in Figure 1.

The ... - _ . . present. invéntion is
particularly usefull when embodied in a coating
apparatus such és shown in Figures 1 through'3,

25 generﬁlly indicated by the numeral 20.

The coating apparatus 20 compriées a ring-shaped

or annular housing 21 rotatably mounted on an annular



As shown in Figure 3, the housing 21 has a 20 hol | ow body amd includes a
hori zontal partition wall 33 dividing an interior space in the housing 21
into a pair of upper and | ower chanbers 34, 35. An annuftar ,rail 36 is

di spef on the partition wall 33 adjacent to the inner peripheral wall 26

and | ects into the 25 upper chanber 34. The inner peripheral wall 26 has
an a ar horizontal slot 37 extending substantially in |ateral alignnent
with the rail 36. -6- A pIurag%ty (twel ve being shown in Figure 2) of
barrels 38 of wire mesh is disposed in the housing's upper chanber 35 at

openi ng PG AL TR\ Pk of 2oxIAEE 200 582 PRRE 2201 Lonnecred |
concent Iiggidy 14d o o Rl 1edoleid BALT ehndBagdrgkhendpng thr ough the

hori zontal slot 37. The shaft 4T includes a univ joint 42 di sposed,

outsi de ofuftiehoimdies] 2@t ive michiadlilsyy 28PAEPeEe@Nnchhehgol urm 4048
di sposed between the housing 21 and the drive nechanism 25. A notor 43 is

suppor t ecbwildimg cilaom 240 withima spdcey defdaeddbyhahdinnedri vi ng nesh
with a dri'ven gear. 45 nounted on the shaft 41. The barrels 38 rotate about
t he re$peeefiphesal waldl 2HOf &he Wiopgingn 23+ t FRe19rivepective notors 43.
A pair of guide rollers 46, 46 extends parallel to_the_shaft 41 and the

rol | ers Afgchapism 25 includes a vertical drive shaft 27
rotataﬁly mounted on a frame 28 of the mechanism 25 and
extending in alignment with the central axis of £he ' \J
housing 21. A stepper motor 29 is mounted on the frame
10 28 and coupléd with the drive shaft 27 via a speed
reducer or teduction gearltrain 30:to.rotate the drive
shaft 27 intermittently. A . plurality of angularly
spaced connecting arms 31 extends radially inwardly
from the housing's inner peripheral wall 26 to a hub 32
15 fasten to the shaft 27 for corotaion therewith. With
this arrangement, when the stopper motor 29 is
" energized, the shaft 27 drives the housing 21 to rotate
intefmittently on the base 22.
As shown ih Figure 3, the housing 21 has a
20 hollow body and includes a horizontal partition wall 33
dividing an interior space in the housing 2l into a
pair of upper and lower chambers 34, 35. An:annular
rail 36 is disposed on the partition wall 33 adjacent
to the inner peripheral wall 26 and projects into the
25 upper chamber 34. The inner peripheral wall 26 has an
annular horizonta; slot 37 extending substantially in

lateral alignment with the rail 36.
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are rotatably supported at their opposite ends on a pair of support plates
47, 47 which. is‘nmounted on the shaft 41 between the barrel 38 and the

udi versal joint 20.,42:* As shown in Figure 11, the support plates 47, AT,
have a substantially triangular shape, the shaft 41 and the rollers 4§Ij
bei ng disposed respectively adjacent to corners of the triangular su t -
plate 47. The barrels 38 are inclined upwardly with the guide rollers 25
46, 46 on each shaft 41 rollingly sliding.on the annular rail 36 on the
partition wall 33. As shown in Figure 2, % he upper chanber 34 in -7- the

housi ng 21 has five conpar g&p; ; LY t ggx fi.ve f.l exib reens
53. The conpartments 48 ﬂé co%éfs%évgglf%eggﬁlg i% un d‘édigr’faﬁggngzrgﬁent
48, a spraying copparbiBN3s 49 Wirelhddl) 0 MAddgEd ia0the hdkkifg's.
conparteent 51.and a cooling conpartnent 52, all the conpartnents being
arrangsd i n succeappep thamber 39 cat\ sfudll rfrular iihtdivalki.gueachEash of
the screens 53 preferably is nade of rubber or canvas cloth and, as shown.
in Figure 4, depetbe banrelh 3®phamld midillivheudtwaxidly 2peaingsendha9dupper
chariber 34. A plurality-of vertical slots 54 extends froma |ower end of

" the screen 53 Sindap@r if nBeerted»a dfcympAd bh@ @hafie 4dagensectedt the

barrels 38 can pags, SIReLILY 1V 8 Yhd et S oF 1" Bk "9HSLEE 21 'S

extending through the'horizontal slot 37. The shaft 41
— . includes a_univérsal.joint 42 disposed outside of the
housing 21 and is rotatably supported on the column 40
10 disposed between the housing 21 and the drive mechanism
25. A motor 43 is supported on the column 40 and has a
drive.gear 44 held in driving mesh with a driven gear
45 mounted on the shaft 41. The barrels 38 rotate ‘about
the respective shafts 41 upon energization of the
15 respective motors 43. A pair of guide rollers_46, 46
extends parallel to the shaft 41 and the rollers 46, 46
are rotatably supported at tﬁeir opposite ends on a
pair of support plates 47, 47 which ig mounted on the
shaft 41 between the barrel 38 and the univers#l joint
20 - 42. As shown in Figure ll..the supéort plates 47, 47
have a substantially triangular sﬁape,lthe shaft 41 and
the rollers 46 being disposed respectively adjacent to
corners of-the'triangﬁlar support plate 47. The
barrels 38 are inclined upwardly with the guide rol;grs
- 25 46, 46 on each shaft 41 rollingly sliding on the
' annular rail 36 on the partition wall 33.

As shown in Figure 2, the upper chamber 34 in
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1S rotated. The circunferential extent of each conpartnment 48 - 52 depends
on a necessary period of time for carrying out a predeterni ned process.in .
t he npartnment 48 - 52.. In the illustrated enbodi nent;-the spraying 20 *
e ment 49 receives one barrel 38, each of the |oading and unl oadi ng,
sett and cooling conpartnments 48, 50, 52 receives two barrels 38, and

t he baking conpartnment 51 receives the rest or five barrels 38. As shown in
Figures 2 and 5, a chute 55 projlegts 25 into the | oading and unl oading
conpartment 48 through a supply opening 56 in an outer peripheral wall 57

of the hogshien@odsin thChHEEE55ebebﬂga§|ﬂE@&£§d48 wvegsl ddpates -8- end
39 of one (left in Figure 2) of the barrels 38 received in the conpartnent
48 for | odyi fdve filexiplecscyeenssiil| Tine t cofpmttmdrovs )48 i 2 he barrel
38. As. shown in Figures 6 and 7, the partition wall 33 5 of the housi.ng
has an op&ompyise ahAeaghnqmaeﬂ_unbO@ﬂiig tempat tiemt d haa conpar t menfw4ds
can nove fromthe upwardly tilted position (Figure 6) to a dowwardly

titled emfPFAYGRIoSPEPBREPRAGUAR, 73 $RFEIRT cFRRRATIMe I R ed parts out
Separ aigod PER4AE CARBREFPRRR 5 S8AUA EOR e CRRRALISR T @IS piston rod
of a TTul dpgctiibgdehtht 2986109 QPPQA&& Ofh e UIdW in the
-clockwise direction ig.this figure. Each of the
screens 53 preferably is made of rubber or éanQas_cloth o
and, as shown in Figure 4, depends from a top wall of
10 the housing 21 across the upper chamber 34. A
plurality of vertical slots 54 extendsufrom a lower end
of the screen 53 and.terminates_short'of-an upper end
. of the same so that the barrels 38 can pass smoothly
through the screens 54 wheﬁ'the housinq 21 is being
15 rotated.. | _ _
The circumferential extent of each compartment
48 - 52 depends on a necessary period of time for
carrying out a predetermined process in the compartment
48 - 52.  In the illustrated embodiment, the spraying
20 compartment 49 receives one barrel 38, each of the
loading and unloading, setting and coéling compartments
48, 50, 52 receives two barrels 38, and the baking
compartment 51 receives the rest or five barrels 38.
As shown in Figures 2 and 5, a chute 55 projects
25 into the loading and unloading compartment 48 through a
" supply opening 56 in an outer peripheral wall 57 of the

housing 21, the chute 55 being directed toward the open



21, the portion 59 corresponding to the opening 58 in radial direction and
belng vertically retractable out 15 of the rest of the annular rail 36.
Wien the cylinder 60 is actuated to retract the piston rod, the segnentég::
portion 59 is noved downwardly to allow the rollers 46 resting thereon

be I owered until the barrel 38 is noved through the opening 58 to the
downwardly tilted 20 enptying position of Figure 7. The parts in the barrel
38 are then thrown out through the open egd 39 and ‘a di scharge opening 61
in the housing's outer peripheral wall- onto a horizontal belt conveyor

(not shown). for Farg eof' ﬁgdk%§9gaknp# él?g $#\¢§étégp 25 the

housing 21 has a s ope surface |spose eneat € openlng and

i nclining down towaedﬁrlaa @hseﬁaresmﬁesahéwt%f@sr aj dLiAY 4 he painted
parts_#o slide by -9- their own weights along the surface 62 downwardly

t owar dt'he di schamatepemcmgy%f sfashoparts Mekirshdmi Nt ivhie RRTmNer al
wal | 57 of the housing 21 has an opening 63 through which a 5 ‘paint spray

nozzle 64 is noval3i8e | Asoshawnoin Biguhess@rand ng, conppameitiotO wall 33
spraying an atom zéd nist of paint into the barrel 38 to spray- dep03|t t he .
paint on the p§rt9flﬁhﬁhé°sﬁﬁﬂﬁlh38 ap qpeniaq B fthreugiporhicy thed

actuating the spray nozzle 6 0 descri bed bel ow.
) g P other %arre }n the compartment 48 can move from the

upwardly tilted position (Figure 6) to a downwardly
N titled emptying position (Figure 7) for discharging the
painted parts out of the barrel 38. More specifically,
10 the annular_rail 36 includes & separated segmental
portion S9 secured to the distal end of the piston rod
of a fluid-actuated cylinder 60 mounted on the housing
21, the portion 59 corresponding to the opening 58 in
radial direction and being verticaliy retractable out
15 of the rest of the annular rail.36. When the cylinder
60 is actuated to retract the piétan ;od. the segmental
portion 59.is moved downwardly to allow the rollers 46
resting therépn to be lowered until the barfel'38 is
moved through the opening 58 to the downwardly tilted
20 emptying position of Figure 7. The parts in the barrel
38 are then thrown out through the open end 3% and a
discharge opening 61 in the housing's outer péripheral
- wall 57, onto a horizontal belt conveyor (not shown).
for storage or additional processing. A bottom wall of
25 .the'housing 21 has a sloped surface 62 disposed beneath
the opening 58 and-inclining'down toward the discharge

opening 61 for allowing the painted parts to slide by



As shown in Figure 2, the housing 21 has no opening connhnicating with the
setgLQg conpartment 50 except the horizontal slot 37 which is pr.ovided for

t he{ age of the shafts 41. 15 Referring again to Figures 2 and *
3, is shown a hot-air blower 65 disposed al ong the baking conpart nent
51. e bl ower 65 conprises an elongate heat-generating unit 66 nounted on

the housing's outer peripheral wall 57 and a total of five bl ower pipes 67
20 conmuni cating at opposite endg with the heat-generating unit 66 and the -
baki ng conpartnent 51. Each of the pipes 67 has one end received in an

i nl et oper i G Med {30 WdHY EHRUsRir FiRiel BRCEBLmWALA1y57 and openi ng

toward the open end 39 of a correspondi ng one of the 25 “barrel 38 received

in the corgwdtdetie Mdischdye&pendtiges®.i ng uni-t 66 includes a heater 69

and a power-driven fan 70 di sposed behind the heater 69 to - 10 - force
air through the Azadhmwn5dn tFhigurieo\dgr thepeuter, perdphéecadpealbnds 39 Mt O
the respective barrels 38, thereby baking the coated paint on the parts in
the barre3% 8. thethonsing ddn has an lepesingel63 tBrough shichuans fromthe

conpartnent, 51 to the heagt-generatin nit, 66 through a_plurality of holes
71 Fi JUrRASYE | PR HRRA LA ML LS, HAVARLS, tRES 209 SHE SRERRRhr ough a

plurali tys&éaﬁ%fscgfpéé%n%ow éo'} ';ip%'iry n%) ainn aEQ&zed miét

of paint into the barrel 38 to spray-deposit the paint
on the parts in the barrel 38. A structuré'for : \;J
supporting and actuating the spray nozzle 64 is

10 described below. o |

As shown in Figure 2, the-houSing[2l has no

opening commuhicating'with the setting compartﬁent 50
except the horizontal slot 37 which is provided for the
passage of the shafts 41.

1s . Referring again'to Figures 2 and 3, there is
shown a hot-air blower 65 disposed along the baking

. compartment 51; Thé bloﬁer 65 gomprises an elongate

heat-generating unit_sslmounted on ﬁhe housing's outer
péripheral wall S7 and a toﬁal of five blower pipes 67

20..communicating at opposite en@s'with the heat-geherating
unit 66 and the'baking compartment 51. Each of the
pipes 67 has one end received in an inlet opening 68 in
the housing's outer peripheral wall 57 and opening
toward the open end 39 of a corresponding ocne of the

25 barrel 38 received in the compartment 51. The heat
generating unit 66 includes a heater 69 and a

pqwer-driven.fan 70 disposed behind the heater 69 to.



outer peripheral wall 57. 10 As shown in Figure 2, a cool-air __
bl.ower ;73 i s, di spagsed al ong the cooling conpartnent 52 and includes any A
elfongate duct 74 nounted on the housing's outer peripheral wall 57 ang '"t;
pair of bl ower.pipes 75 comunicating at opposite ends with the duct 7 d
the 15 cooling conmpartnment 52. As shown in Figure 10, each of the pipes
75 has one end fitted in an inlet opening 76 in the outer peripheral wall
57 and opening toward the open end 39 o[mg?cgrresponding one of the barrels
38 received in the conpartnment 52. A po -driven fan 77 20 is disposed in

the duct 74 10 dr atelae a3ut $hogigh! hir fUGPed 89! i iiled 1 i leyT4 and

to force air through the pipes an e apen ends nto spéctive

barrels 38 to COO'athQhBabFént 8Rasi 99 (REb Ghé PAHNECE VO Bdierd |, 38 is
di scharged fromthe 25 cooling conmpartnent 52 through the horizontal sl ot

37 in wbe inner pehegebyabakihy £he dcatédvwaimt Fomgutles gartd i ahe 9, the
spray-nozzl e supportin% and actuating structure or means conprises a pair
“of concentric ringperrelsgd8resBott aiel plown pinte thevdbarnzelaBdHkhea dly of
t he annul ar housing 21 in_concentric relation thereto, and 5 a plurality of

angul arly spac8d E8&HERSOFTHE, Ehe1CQIPARERRE it iR Ehe deakngenara tdfder

rings 79, 80 to conRgChe' RAFLAIACE Slard i fey BF I Lds Y SFibure 2) 1n
the horizontal partition wall 33 and then through a
N\, _ plurality of holes 72 (one shown in Figure 2) in the
outer peripheral wall 57.

10 'As shown in Figure 2, a cool-air blower 73 is
disposed along the cooling compartment 52 and includes
an elongate duct 74 mounted on the housing's outer
peripheral wall 57 and a pair of blower pipes 75
communicating at opposite ends with the duct 74 and the

15 cooling compartment 52. 'As shown in Figure 10, each of
the pipes 75 has one end fitted 'in an inlet.dpéning 76
in the outer peripheral wall 57 and opening toward the
open.end 39 of a corresponding one of the barrels 38
received in the compartment 52.° A power-driven fan 77

20 is disposed in the duct 74 to draw the outside air
through a hole 78 into the duct 74 and to force air
through Ehe pipes 75 and the open ends 39 into the
‘respective barrels 38 to cool the parts therein. Cool
air blown into the barrel 38 is discharged from the

25 cooling compartment 52 through the horizontal slot 37 |
in the inner peripheral wall 26.

As shown in Figures 1, 2, 8 and 9, the



* on the corfine

correspond in nunber to the barrels 38 and each overlies a-correspondi ng
one the shafts 41 of the 10 respective barrels 38. The outer.ring 80 is
supl Jed on a plurality of poles 82 at its circunferential portions spaced
at al angul ar intervals. Each of the connector bars 81 has on its
underside a | ongitudi nal groove 83 extending fromthe outer ring 80 15
toward the inner ring 79, the groove 83 having a generally T-shaped cross
section. A vertical support bar,84_is slidably nounted in the groove 83
and supports the paint spray nozzl'e 64. The support bar 84 is connected to

t he distghrggsgggi&geg%bgé?gééﬁ?aﬁa ?ﬁggagkﬂ'dgggﬁgggsgv@%linder 85 nDunted'

bar to e 1nner ring n the cyliner 85

i's act uaixRAnis0 comiprdelast Re pRiLSt B8 E6HcehBLi& UPDRES ’ﬂﬁ] #¢ noves fromthe

position of Figure 3 to the position of Figure 8 in ich the spray npzzle
64 proj exespRrtivelygdispesedeinwgrdlyi and ochtwapdhyiof) tompart nent 48< To
coat the parts with finished |ayers of paint which vary in thickness and
col or foransudiarhiousings2l in copcengpiécarebationtthererai mpdipparatus 20

is controlled sygh that the_nugber of gpraying operation is automatically
det ectSed ¥ ALYt FaPtcangRlazly fRaRe h€°§ﬁ?gE? d ?Eﬁﬁé;' of spraying

oper ati o0, gl 15 Vet Veeid the"ThhERPHAShRe? PISGST R gckd i Oure, the
connect them together. The connector bars 81
correspond in number to the barrels 38 and each. o/
overlies a corresponding one of the shﬁfts 41 of the
10 respective barrels 38. The outer ring 80 is supported
on a plurality of poles 82 at its circumferential
portions spaced at equal angular interéals. Each of
the connector bars 81 has on its undefside a
longitudinal groove 83 extending from the outer ring 80
15 toward the inner ring 79, the groove 83 having a
' generally T-shaped cross section. A vertical support.
‘bar 84 is slidably mounted in the groove 83 and
- supports the paint spray nozzle 64. The support bar 84
is connected to the distal end of the piston rod of a
20 fluid-actuated cylinder 85 mounted on the cohnector bar
81 adjacent to the inner ring 79. When the cyliner 85
is actuated to retract the piston rod, the support bar
84 mbvés-from the position of Figure 3 to the position
of Figure 8 in which the sprﬁy nozzle 64 projects
25 throgh the-oéening 63 into the spraying.conpartment 49.
To coat the parts with finished layers of paint

which wvary in thickness ahd color for each barrel 38,



tilted dowmmwardly to discharge the parts therefrom The di scharged parts
have a finished'layer of paint of a desired thickness and color. To thig ~\
efd, a plurality of limt switches 86 is disposed on the 10 building f [
.24 along the outer periphery of the housing 21, each switch 86
corresponding in position to a respective one of the barrels 38. A pair of
actuating projections or lugs 87, 88 is attached to the housing 21 bel ow

t he spraying conpartnment 49 .and the 15 di scharge opening 58, respectively.
The actuating |ugs 87, 88 respectively tdkdespond in position to the barrel
38 in the conpartnent 49 and_the barrel 38 supported on the rail's
segnent al porti onPBeFrkiemof Jshe RPafihd ARPAFATRSc 3% dBt FeRET2d1edhe | ugs

- 87, 88 20 are engageabl.e wi t.h two of t | imt., switches.86 to actuate them
whi 1o vhe annul ar SgnsFiRe| e, ABuite ‘T APeRYLAR CORTSELER OB (he | mi (

e gaoa g I STal T T 8o o m
swtc sen Q@t%%{&%fé%@ﬁ ForO'da 3 3%#(%%‘1‘.1,15? 3 afiOWHeh NeibOur €

12. 25 The C S provi spective one of

the barrels 38 ange£edtdd Sifmiiar Y israldng® oPleratdon! 8¢t bhe BapPels3groma
- 13 - corresponding one of the |imt swtches 86, a first driver circuit

91 connected i5 sedrnssponds e &£ pradetethineds €iguze,OpRReabasPeli §Paist 0

the cylinder 60 in : _

tilted downwardly to discharge the parts therefrom.

. The discharged parts have a finished layer of paint of

N a desired thickness and color. To this end, a
plurality of limit switches 86 is disposed on the

10 building floor 24 along the outer periphery of the
housing 21, each switqh 86 corresponding in position to
a respective one of the barrels 38. A pair of
actuating projections or lugs 87, 88 is attached to the
housing 21 below the spraying compartment 49 and the

15 discharge opening 58, respectively. The actuating lugs
87, 88 respectively correspond in position_to éﬁe
barrel 38 in the. compartment 49 and the barrel 38
supported on the rail's-segmeﬁtal portion 59 in the
loading and unloading compartment 48. The lugs 87, 88

20 are engageable with two of the limit switches 86 to
actuate them while the annular housing is at rest.
Upon actuation, each of the limit switches 86 send an
electric signal to a contral circuit 89 shown in Figure

C12.

25 The control circuit 89 is provided for a

respective'one of the barrels 38 and comprises a

counter 90 receiving electric signals from;a"



response to én out put signal fromthe counter 90, a 5 reéet_circuit 92
connected with the counter 90 and the first drive circuit 91 to

courf
a sa&acobnd
cyl i nér

driver circuit 93 connected with the limit switch 68 a
85 to actuate the 10 latter. in response to the signal f

limt switch 86. Since the counter 90 receives the electric sig

fromthe limt switch 86 during_qff_gycle of revolution of the housing 21,

a figure

sSprayi ng
as follo

reset the

K} 90 in response to an output signal fromthe driwver circuit” 91, and

nd t he
romt he
nals tw ce

registered in the countefis twice as |arge as the nunber of

gure e parts to be spray-painted are | oade

457 208b81A0Ag G 6x CAY | Lth M lswitind0dd, NG BRALAL US 20 operat es
FA ih

W.

d t hrough

t he openi agibdr ( Eigoutt 591 adshideradein ik ids iwilth Ahe. @ounfterbarrel s 38

that is enpty in a position 20 A The housing 21 is angularly noved in-the

count er - cB0ckoi sendi amcoperation hdigrdlghe the wyiligdere 66piayi ng t
conpartnent to the position A where the opening 63 is held in alignnent

with the PEsPPRSe EEcAR cPRtRRt signakLzamthe pounter 36wuating | ug 87

engages
second5d

causes t

enabl i ng

10

15

T
g guki 9020088 L0uie 81 o "rdRld Wle D 90 190 the
response to an output signal from the driver circuit.
91, and a second driver circuit 93 connected with the
limit switch 68 aﬁd the cyliner 85 to actuate the
latter in response to the signal from the limit switch
86. Since the counter 90 receives the electric signals
twice from the limit.SVitch 86 duri@g one cycle of
revolution of the housing 21, a figure_registered in
the counter is twice as iarge as the humber of spraying
operation to be carried out.

The coating apparatﬁs 20 operates as follow: In

Figure 2, the parts to be spray-painted are loaded

through the opening 57 (Figure 5) and the open end 39

" into one of the barrels 38 that is empty in a position

20

25

A. The housing 21 is angularly moved in the
counter-clockwise direction in this ' figure to bring the
spraying compartment to the position A where the

opening 63 is held in alignment with the barrle's open

ze the
circuit 93
r eby '

end 39. At the same time, the actuating lug 87 engages

the limit switch 86 to actuate the latter to energize
the second drive circuit 93 (Figure 12). Energization

of the drive circuit 93 causes the cylinder 85 to

-
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to projet through thé opening 63 into the spraying conpartnent 49 (FEig
8). ‘The housing 21 is tenporarily stopped for 5 spray-painting opefai
38 is continuously rotated by one of the notors 43.

ahd the barrel '
sprayed fromthe spray nozzle 64 onto the parts in.the barrel 38 being

rotated, the anmount of paint coated in one spraying operation-is such that
Lt will forma 10 layer of paint on the parts which is nuch thinner than a
finished layer having a desired_thicknes:l$j$cessive paint that is

di scharged but not sprayed onto the part
38,
| ayer of paint w

of the barrel

drive. srechani sm 25 t0 conplete two steps of i'ntermttent 20

escape through the wire mesh

I
FRBEREFY HES U i hed i, 2 baras, Shen B adR P T on
of spray depositigg pfofatNthfSudh et dpanihf §PURIL0 thb Ef’gﬁg;%}‘g“ by the

r

nmovenewt during WBbmpaithiént ¢ copifkedra@ Nt on the parts in the barrel 38
being rotated is set

rotated stepwi se to advalhe howsimsg e i tempdrarilyyateppedHfbrair is 25
bl owmn fromthe pipés 67 into the barrel 35 contained in the baking
conpart nent 515t osheay-patnping operating mpd HhepdanredodBi A§ on the parts.
Then, the housing 21

_ 9

10

in the setting conpartnent 50. The housing 21 is then:

continuously rotated by one of the motors 43. Paint is

'sprayéd'from the spray nozzle 64 onto the parts in the

barrel 38 being rotated, the amount of paint coated in
one spraying operation is such that it will form a
layer of paint on the parts which is much thinner than
a finished layer having a desired thickness. Excessive
paint that is discharggd but not sprayed onto the parts

will escape through the wire mesh of the barrel 38,

. thereby permitting the parts to be coated with an even

15

layer of paint without irregular p;int_depositioh
thereon.
Upon completidn of spray deposition of paint on

the parts, the housing 21 is driven by the drive

. mechanism 25 to compleﬁe two steps of intermittent

20

25

angular movement during which time thg coated paint on
the parts in the barrel 38 being rotated is set in the
setting compartment 50. |

© The housing 21 is then rotated stepwise to
advance five steps of angular movement. Hot air is -
blown from the pipés 67 into the barrel 35 contained in
the baking compartment 51 to heat the parts for baking

the paint coating on the parts. Then, the housing 21



Is further rotated intermttently to advance two steps of angul ar novenent .
CDOL?Eé{ I's introduced fromthe pipes 75 into the barrel 38 received in the

coolfRg\conpartnment 52 to cool the baked paint on the parts. 5 The barrel *
38 i%\;ﬂntinuously rotated during the baking and cooling steps. The housing
21 is further rotated stepwise to bring the di scharge opening 58 (Figure 6)
into the position A whereupon the actuating |lugs 88 actuates 10 the limt
swtch 86 to send an electric sigpgl_to the counter 90. One cycle of

operation of painting the parts is thus conpleted. The sequence of the

steps is 1gPeakeRekNbbtatd® 1imv@imOitdPPiPtPAdVamie (thd Reps has a 15
desired thickness. After the predetermned nunber of spraying steps has

been carrofdangulandmovemente |Conl =ix tidh Bfcrdutedfremche c signal to
the counter 90, the counter 90 sends an output signal to the driver circuit
91 wher eupdpeshds cintadehe coarrek i eceived Oin dieaooliiagpi st on rod ‘wrid
hence the rail's segnental portion 59. Thus, the barrel 38 resting on the

shaft 41 FOMPAFEREREIAWER dFFP} ot PR \RHP H AR tiheh Baritgure 7) to
di sch h ' ts th f T ts th | i d | th
o) opecso rhachiSeel CRa e  FertitdaialR TKaduR e the e BRRERY00”, O Peser

by a signghdféggllgg g£éa§_chrcuit 91. The foregoing operation of the
apar at us has

The housing 21 is further rotated steéwiSe to

bring the.discharge opening 58 (Figure 6) into the - t;f
position A, whereupon the actuating lugs 88 actuates |

10 the limit switch 86 to send an electric signal to the
coﬁnter 90. |

- One cycle of operation of painting the parts is
thus completed. The sequence of the steps is repeated
until the layer of coated paint on the parts has a

1S desired thickness. After the predetermined number of
spraéing steps has been car;igd'oﬁﬁ and when the liﬁit
switch 86 sen&s.an-electric signal to the counter 90,
the counter 90 sends an output signal to the driver
circuit 91 whereupon the cylinder 60 is actuated to

20 retract its piston rod and hence thé rail's segmental
portion 59. Thus, the barrel 38 resting on the shaft
41 is tilted downwardly to the emptying position .
(Figure 7) to discharqé the painted parts theref;om.
The parts then slide down along the siqped surface.

2S5 toward the discharge opening 6l1. The counter 90 is
reset by a signal from the drive circuit 91.

The foregoing operation of the aparatus 20 has
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- 16 - been described only i-n connection with the barrel 38 dlsposed at the
position A The:same description can be applied to other barrels 38 ~
dfsposed respectively at positions B through L, by sinply shifting the '};i)
sequence 5 of the steps by one step successively in the counter-clockw s
direction in Figure 2. For easy understanding, the sequence of processing
steps at each of the respective positions A- L is shown in the follow ng
table. In this table, the latter L denotes 10 the |oading step, P the
spray-painting step, S the setting step'k§tmmjng step, C the cooling step

TWWVWONTO

and D the discharging step Table Step 0 1 8 9
10 11 15 Positi described pnlys in scnqsctlen weth Bhe Barrel 3& DB
5o B Gsoted at the peaitign A. “THe same descgiption gan 5 g
0 C.\ED L g:e %pl%ﬂ % otg\er %aérils gsBcﬁsgogeg ?eapgcgivebv aE E
S B 5 pdeisiinss tieuh Loy limly ghitcins Bk gonuplt,
C C Ds lLof the $:dps by ore step sticcedsivBly Bn the C C D L
counter-clockwise direction in Figure 2. Por easy
| understanding, the sequence of processing steps at each
— of the respective positions A - L is shown in the
following table. In this table, the latter L denotes
10 the loading step, P the spray-painting step, § the
setting step, B baking step, C the cooling step and D
the discharging step.
| Table
' Step
0 1 2 3 4 5 6 7 8 9 10 11
15 |Position
A L P 8 S B B B B B C C D
o B P L P S s B B B B B C C
C Cc D L P S S B B B B B c
D ‘¢ € D L P S S B B B B B
20 E B c C D L P S S B B B 3
F B B ¢ ¢ D L P S s B B B
G " B B B Cc | c D L P S S B B
B B B B B ¢ C D L P S S B
I B B B B B c c D L P S S
25 3 s B B8 B B B C C D L P §
K S S B B B B B c C D L P
L P S s B B B B B ¢ ¢ D L
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L P S S B B B B 8 C C D L - 17 - The

apparat us 20 thus-constructed has the foll ow ng advant ages: ,Si'nce.the
bakigd\and cooling conpartnments 51, 52 have respective atnospheres’ which
are. ti nuously nmaintained respectively at sutable 5 tenperatures for the,
baki ng and cooling treatnments, the baking and cooling steps can be '
proceeded in a relatively short period of tinme w thout |oss of heat energy,
thus inproving. productibility. y%%; each of the paint spraying nozzles 64
bei ng provided for a 10 respective one of the barrels 38, the parts can be

coated with fini d f | Nﬁﬁ%?* Yad ol.Qr and thickness for
each barrel 38. ?@SZ#@%P{&;Q i‘gaé%A /. l')1"{.3&:&1&'g’pa‘%arta'eus--for coating
bat ches 0foPRéweng CadPAR €4S : ( 83 Lrile AU Uk iy landl ledeliing rotatable about

5 its axis in a plane, said housing having a series of v
compartments 51, 52 have respective atmospheres which s

are continuously maintained respectively at sutable )
5 temperatures for the baking énd cooling treatments,.the

baking and cooling steps can be proceeded in a
relatively short period of time without loss of heat
energy, thus improving.productibility;_With each of the LJ
paint spraying nozzles 64 being ptévided'for a

10 respective one of the barrels 38, the parts can be
coated with finished layers of paiht which vary in

color and thickness for each barrel 38.

15

20

25
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circunferentially di sposed | oading and unl oadi ng, spraying, setting, baking
and cooling conpartnents separated by flexible screens, and a concentric~
ahnul ar rail extending:circunferentially across said 10 conpartnents; ( };3*
plurality of barrels disposed in said housing at equal angular interval$
for receiving batches of parts and having shafts, respectively, rotatably
and pivotably supported outside of said 15 housing, each of said shafts
having a portion rollingly riding on saiﬁ%gail such that said shaft
portions and said barrels are inclined rdly with respect to said plane;
{c) a plurality %Eggkgt spray nozzl es di sposed 20 along said housing in
substantially opp tlation to sai d shafts, respectively, and nnvable

tovard and avay from saig, hgh'sigitkr ik (¢ %?Jafhhgawaﬁaedo@npgeé

conpar tavent having a firsi ‘opening suppl yi ng batch of paft
one of\said barressm pPislimgsecond opening for discharging a batch of parts
havi ng been coated fronlsald housi ng, said spraying conpartnent having a
third 11111111 111111 11047 14 Jdrimillalr *hollo® houlsing Kotat@ble &bout- 19 -
openi ng through WPJ:SC hai(:){]se :(.)xI a.'/5 (fj}glv].danpea,I I:[aidp rhacl,)t/zsrl(r)izgz lheafring a series of
. circumferentially disposgd loading and unloading,
Sprayinq, setting, bakihg and cooling'compartments
\;' separated by flexible screens, and a concentric annular
rail extending circumferentially across said
10 compartments; '
'~ (b) a plurality of barrels disposed in said
housing at equal angular intervals for receiving
batches of parts and having shafts, respectively,
rotatably and pivotably supported outside of said
15 housing, each of said shafts having a portion rollingly
riding on said raillsuch that said Sﬁaft portions and
said barrels are'inciined upwardly with respect to said
plane; | | _
(c) a plurality of paint spray nozzles disposed
20 along said housing in éubétantially opposed relation to
said shafts, respectively, and movable toward and away
from said housxng; and
(d) said loading and unloading compartﬁent
hgvihg a firsﬁ opening:for supplying a batch of parts
25 to one of said barrels, and a'secdnd opening for

discharging a'batch qflparts having been coated from

said housing, said spraying compartment having a third

R
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I's nmovabl e into and out of said housing, said baking conpartnent having at
| eagt gne fourth opening for introducing hot air into said baking
copaktment, said 5 cooling conpartment having at |east one fifth opening *
f or\N&Z#t r oduci ng cool air into said cooling conpartment, said first to fifth
openi ngs respectively corresponding in position to ones of said barrels
while said housing is at rest, said rail including a segnental portion 10
corresponding in position to sardl%ectond opening and being retractable to a
- lowered position for tilting a one of said barrels carried thereon to an
enptyi ng ppenringnthpough wipigh ANR ofc &RiE RpINS @pFam RO2%3RE 15 housi ng

mounted ohe AORHR 21160 AN Y PR, Hhs e B POREPE [ors. 4. An -
nount ed on®a a ; [ r ers. 4. An
appar at us_accordi ng. t.0. ¢l ai m.1,..sa.d 20 housi i artition wal k

d!o\?i di ngs??@??ﬁ?llﬁ?'?%rhiﬁa%e & l’sez.al' cfdr?g’t?sir}%gﬁ%tngc?g%y%algr §8 up:oelr and l\efer
chanbers i | id , ' r Ln kgposed in said’
upper cha er,&%g%é s%%)flﬁlgp%ﬁdngs%ig %ﬁ%ng@%@?ghlgﬁg?aghamer. 25

5. An gppaéaim aESmp skt Biferdt® HdWPIng At JWdstDIne FiFkhWabeniifgl udi ng an

openi n corresponding to said.rairl's segnental portion I n angul ar
directionfor introducing cool air into said cooling compartment,
said first td fifth Qpenings respectively corresponding
in position to ohes of séid barrels while said.housing o
is at rest, saiq.rail including a segmental porﬁion
19 corresponding in.position to said second openi#g agd
being retractable to a lowered position for tilting a
one of said barréis carried_thereéﬁ to an eﬁptying
position. |
2. an aépa:atus agcording_t6 claim 1, said
15 housing being horizontal.
3. an apparatus-according to élaih 1, said
housing being m&qnted_on an.annular stationally base N
via a piurality of rollerg. | | _ BN
4. An apparatus according to claim 1, said
20 housing haviné a.partition wall dividing the interior
space of said housing into a pair of upper and lower
chamber§ and suﬁp&rting said fail, said éompartments
being disposed in said upper chamber, said secohd
opening being facing to séid lower chamber.
25 ' 5. An apparatus accbrding to claim 4, said-
partition-wall_iﬁciuding an opening corresponding tq

said rail's segmental portion_in angular direction.

e TC L M § *
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- 20 - 6. An apparatds according to claim1, including a drive mechani sps
for. intermttently rotating said housing, said drive mechani smincludin ;EA !

dtive shaft’ extending along the axis of said annul ar housing and 5 coup
with a stepper notor, a hub secured to said drive shaft for corotation
therewith, and a plurality of. angularly spaced arns extendi ng between said
housi ng and said hub to connect themtogether. 7. An apparatus according to
claim1, said 10 housing including a slot extending in and al ong an inner
‘peripheral wall thereof, said shafts ext@%i-ng fromthe respective barrels

radially inwardly toward the axis of said housing.through said sJof, 8. An
appar atﬁs accordiyng to (ﬁ'alr}tﬂ fppé:f@ﬁ?aia&cfgg?f‘ggitﬂl Eggglf‘ein b%?#‘bé’rfh?je of
rubber. 9. An a r Qﬁﬁﬁy ' clsal aj I b creen
bei ng rade of cg%a%ﬂ’}o. n ‘g*&%g‘r‘ tafl(:at]fs 1%5%%&;:%%8??0@?:%“{:%&e%&gzjﬁ sai d

flexiBle screen histidihg, Maid@ldriveOmethiahdsax18BIuAIng0a ALIvE! shesaid
pl ane. 11. An apparatus according to claim1, each of Said shaft portions

i ncludi ng a pair edtemdimy alongetienaxisr affl saidoanaullashhdts by amd at abl y
mounted on the shaft. 25 12. An apparatus according to claim1,
i ncludi ng a ha@ - aiouplleshveri th s adeppeiromgtozi,d abhkbngecunpdr toesaidind
el uding & Rt O e ‘Shatt For cofotation thePeWith, and a plurality
of angularly spaced arms extending between said housing
-.\J - and ‘said hub to connect them together.
7. An apparatus according to claim 1, said
10 housing including a slot extending in and along an
inner peripheral wall thereof, said shafts extending
from the respective barrels radially inwardly toward
the axis of said housing through said slot.
' 8. An épparatus according to claim 1, each said
15 flexible screen being made of rubber.
9. An .apparatus .according to claim 1, each said
_fleiibie'screen being made of canvas.
10. An apparatus according to claim 1, each said
flexible screen Aaﬁing a plurality of slits extending
20 normal to said plane. | |
11. An apparatus according to claim 1, each of
said shaft portions including a pair of rollers
extending parallel to said shaft and rotatably mounted
on the shaft. o
25 12. An apparatus according to claim 1, including
a hot-air blower disposed along said baking compartment

_'and including a heat generating unit and a_blower pipe

* ¢ L M s %



- 21 - _connected at one end with said heat generating unit and fitted in
sai%ijézrth opening at the other end, said heat generating unit including a
heakéy*” and a power-driven fan for forcing air through said heater,”5 said ~
pi pe,;~Said fourth opening into said baking conmpartnent. 13. An apparatus
according to claim 12, said baking conmpartnent including a further opening
comuni cating with said heat generating unit for 10 returning hot air to
said heat generating unit. 14. Amppparatus according to claim1, including
a cool -air bl ower disposed along said cooling conpartment and including a

duct nounggiin@stedi sk hons i avid widH QM hidat Gemewdidaly 0@idt apge end with
15 said duct and fitted with said fifth opening, and a power driven fan

di sposed. £ittedi iin dsmid f fourdth openidye autthedother eadoughaidai d bl ower pi pe
and said fifth opening into said cooling conpartnment. 15. An apparatus
accor di ngheat cganeratinganid nipcinding, 9 heateru@pdr @i ng and act uati ngw#ai d

pai nt spray nozzles, said supporting and actuating neans conprising a pair
of rings PRYBETEFLYeY éﬁ% cﬁqqﬁ&ﬂiﬂ3¢:aﬁ@rﬁﬂﬁ%a%GP9 Bea&gfd housing in

concerkr SaiflGLET FPACHSyrth PFA] vlo e gy ¢ o, ore of ol d 25
connectorcgaﬁgrgﬁéggging bet ween said o
13. An apparatus according to claim 12, said
baking compartment including a further opening = W,
communicating with said heat generating unit for
10 returning hot air to said heat éenerating_unit.
14. An apparatus according to claim 1, including
a cool-air blower_dispcsed along said cooling
compartment and including a duct mounted on said
housing, a blower pipe communicating at one end with
15 said duct and fitted with said fifth opening, and a
power driven fan disposed.in said duct for forcing the
outside air through said blower pipe and said fifth
opeqing into said coocling compartment.
15. An apparatus. according to_clgim 1, including
20 means for supporting and actuating_said painﬁ spray |
nozzles, said supporting and_actuating means comprising
a pair of rings respectively diépose& inwardly:and '
outwardly of said housing in concentric relation
thereto, a plurality of poles supporting one of said
25 rings in a plane parallel to éaid plane, a plurality of
angularly spaced connectdr bars exﬁending between said
rings to connect them together, a support bar mounted.

—_—
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rings to connect themtogether, a support bar nounted - 22 - on eachr 0
said connector _bars and and being slidable longitudinally along said (-
cbnector bar, said supporting bar supporting one of said paint spray
nozzles, and a fluid actuator nmounted on one of said connector bars 5 and
connected to said support bar for noving said supporting bar and hence said .
pai nt spray nozzle into and out of said spraying conpartnent. 16. An
apparatus substantially as described with reference to and as illustrated
in the acconpanying drawi ngs. 10. 15 207232 ~

on each of said connector bars and and being slidable

longitudinally along said conector bar, said supporting
b bar supporting one of said painﬁ spray nozzles, and a
f}uid actuator mounted on one of said connector bars
5 and connected to said support bar for moving said
Supporting bar and hence said paint spray nozzle into
o “and out df said spraying compaftment.
N _ 16. An apparatus substantially as described with

reference to and as illustrated in the accompanying drawings.

10.

15

20

25
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