2178345 BARREL- TYPE COATI NG APPARATUS The present invention relates to a
barrel.-type ‘coating apparatus.suitable for the bulk - treatmnment . of small
.parts such-as, sli-ders and end'stops of .slide fast efer's, buttons

hook- and- eye.. fasteners ornaments 5 or -the like. A. typrcal exanple of knomn- .
coating. apparatus of - the type described is shown in Figure 12 of the . . ‘&
acconpanyi ng dramrngs '~ The: apparatus includes a cup-like drum 13 S N
pi vot ably supported on a frame:14 and 10 nornally held in an upmardly
tilted position, a barrel 15 rotatably mounted in the drum 13, an exhaust -
duct 16 disposed above the drum 13, -and a paint-spraying nozzle 17@207 YT
hot - ai.r bl owi ng nozzle 18 which are disposed adjacent to an open e gﬁeﬂﬁs
the dfum 13. In 15 operatlon a batch of parts is put into the barrel. '
whi | e ‘bei ng. rotated, and paint is sprayed fromthe nozzle 17 onto the parts
in the_rotatrng,barrel 15. The coated paint on the parts is set and baked

by hot. air bl own -fromthe nozzle 18 into the barrel 15. = Then -2- the

hot air in the barrel 15 is expelled through t he -exhaust duct 16 to cool

the baked paint on the parts. The barrel 15 is continuously rotated durrng

t he baking and cooling steps. Finally, the drum13 is tilted 5 domnmardly

to discharge the parts fromthe barrel 15 ' _
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The pfesent invention_relates'to'a barre1-§ype-
'”seoeting apperatus suitable for the bulk treatment of
small-parts such_as.sliders and end stops of slide :
- hrhfasteners, buﬁtons, hook-and-eye fasteners, ornaments
“5' or the like. | |
” A typical example of known eoating apparatus of
the type described is shown in Figure 12 of -the
' eccompanying dkaﬁings; The apparatus includes a
cup-like drum 13 pivotably'supported on a frame 14 énd_
_ 10 hofmally heid in an upﬁardly tilted éosition, a barrel
N _ - 15 rotatably mounted in the drum 13, an exhaust duct ;6_ _L?h
'aisposed abbve the drum 13, and a paint-spraying nozzle. o
.17;and a hot-air blowing_nozzle.18 which are disposed -
.adjacent to an open end 19 of the drum 13. 1In |
-15 operatibn; a bétch'of'parts is put into the barrel 15
'while being rotatedf and baint is sprayed from the !
r3h9#zle 17 onto the parts in the fotating‘barfel 1s.
'_The.coated paint on the parts is set and baked by hot

'hféir blown from the nozzle 18 into.the'barrel 15. Then



*Wth the apparatus thus constructed, all the paint-spraying, setting,
baki nhg and cooling steps are carried out in the drum 13, with the result
tthat t he- barrel atnosphere nust be expelled fromthe barrel 15 10 before

t he baking and cooling steps are started.  Such construction causes a great
| oss of heat energy and requires a relatively |ong processing tine,
restting in reduction of productivity. According to the invention, there.
I's provided an -apparatus for coating bat éhds of parts, conprising: a frame;
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E:Ihaﬁrber sl : Ej:abl Yy supported on s\e/u g i rane and r ecl pl OC&B| Yy novablFe Ibet'vveen

an el evat ed wai bPHy) Kb rdOSI § ipﬂ é@ﬂ@iﬁuﬁggg]e,?i\%gﬁ?aar Qurdng nkOMaking

processi ng position where sald heating c y recei vés therein said

barrel from sai cipedosihg @E@pé.\/mf‘i_ﬁ‘all%? €Redabanr ¢h is itl1%eid
upwardly tilted position, said cup-shaped heating chanber having an open

end direct ed sdowiomiwindMhite dbschdrgé i tige cparber fr6m Bheabdrekdvased
wai ting position: heating nmeans nounted on said heating chanber for heating
t he at nosphere in said Wit i the capparatus phust copstiyuogedezald, tiveunt ed on
an end wall of said cup-shaped heating chanber and
: paint-spraying, setting, baking and cooling steps are
carried out innthe.drum.13, with the result that the
N barrel atmosphere must bé'expelled from the barrel 15
10 before the baking and cooling steps are started. Such
construction causes a great loss of heat energy and
requires a relatively long processing time, resulting

in reduction of productivity.

Accoruing to the invention, there-is provided an

. apparatus for”coating.batches of parts, comprising:..a
frame; a perforated barrel rotatébly and'pivoﬁably

20 mounted on said frame and angularly movable between an
upwardly tilted position and.a downwardly tilted
position,isaid barrel ﬁgving an open end} a.cup-shaped'
heating chamber slidably supported on said frame and
reciprocably movable between an elevated waitiﬁg

25 position remote from said barrel and a lower processing
position where said heating chamber fully receives

‘therein said barrel from said open end thereof while



projecting into the interior of said heating chanber, said paint-spraying
nozzl e-being receivable in said barrel fromsaid open end thereof when said -
heating chanber is disposed in said | ower processing position: and a drive .
mechani sm supported on said frame and operatively connected with said

heating chanber for reci-procating the latter. It is believed possible by
‘means of the present invention to provide an3apparatus for coating batch é§

of parts at an increased productivity without a substantial |oss of heat -
energy. The invention’mﬁll be descri bed by way of exanples with reference

to th ' d h Kk f to lik t .
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partially Cross VI eW 0 us s gure 1, Figure 3
is an.enl arged Q¥%@%%?ﬁd?@lgbh%na?ﬁbtbeﬂspBEFFWQGVNGﬂMSWNPHnﬁaﬂt§nc§ﬁ1§way

frombrevity, Qie@cmqvanms@anfsm heat2agUshkNatidoBpAkr@diahaghar of the
appar at us: 3--4 F;g chamhgra ;rag;vgrse cross-sectional view_of the
drive nechanuyﬂeat g : paint-spraying nozzle, mounted on an
end wall of said cup-shaped heating chamber and
pro;ecting Jnto the .interior of said heating chamber,
gsaid paint- spraying no7zle being receivable 1n said
"barrel from said open end thereof when said heating
chanber is’ disposed in said lower processing p051tion. 'Lu/
and a drive mechanism supported on said frame and
-'operatively connected with sa1d heating chamber for
reciprocating the latter. | '

It is believed-possib1e=by_means-of the-present
invention to provide an apparatus_for coating batches of
parts at an increased produCtivity without a substantial
loss of heat energy. ' '

The invention will be described by way of examples
with reference to the accompanying drawings. in which
like references refer to 11ke parts unless stated
otherwise.,and in which:-. :

Figure 1 1s a schematic perspective View, Wlth partS' :
omitted for clarity, of a barrel type coating apparatus &')
'embodying the present invention; ' _

"Figure 2 is a’ schematic-front-elevatiOnal'~partia11y-
cross sectional view of the apparatus shown in Figure 1:

Figure 3 is an enlarged fragmentary schematic _
-perspective view, with parts cut away from brev1ty.-of a -
drive mechanism_for actuating a heating chamber of the
apparatus; |




“*Figure 5 is a cross-sectional view of a slider in the drive nmechanism 5
Figure 6 is a fragnentary front el evational view of a nodifiéd coating-
apparatus; Figure 7 is a viewsimlar to Figure 6, show ng anot her
‘nmodification according to the invention; Figures 8 through 11 are

di agrrammatic 10 fragnmentary front el evational- views showi ng successive

" stepe’ of coating operation of -the apparatus shown in Figure 1; and Figure
12 is a fragnentary front elevational, pat4ally cross-sectional view of a
known barrel -type 15 coating apparatus, As shown in Figures 1 and 2, a
barrel -type. coati ng appZigure A0 isnisodrangvarse arasa-seatdanadn wWewakes
a rectangul ar baig 2£§.a pair of front upright support plates 22, 22 .

di sposed on oppoSPfe 53 Ve MESHPISII hase 21 at one end thereof, a pair of
rear upright support plates 23, 23 di sposed aon.t.he qppasite sides .of the
base 21 adjacent to the 3EREP andS: Re §&s,s-§r?§toj\'°|5'§&r v&iewglﬂle@-ls;#ierm, 24
ext endi ng bet ween t f a r. Upstandi ng support plates 22, 23, 25
respectively. T e ?ﬁ%n?gghﬁpggfmgﬁgfgg 22 are higher than the rear support

Do oSS 11 PdReRnY 124 statatr Rl SRR ey
front of a modified coating apparatus; _
Figure 7 is a ﬁiew similar to Figure 6, Showing_
another modification according to the invention;
\Vf ' _ Figures 8 through 11 are diagrammatic

10 fragmentary front elevational views showing successive

steps of cpating operation.of the apparatus shown in

Figure 1; and

Figure 12 is alfragmentary fronﬁ elevational,
partially cross—sectioﬁal view of a known bérrel-type

15 coating apparatus.

As shown in Figures 1 and 2, a'ba?rel-type
coating.apparatusuzd embodying the present invention
comprises_alrectanguLar baée'21, a pair of front
ﬁpright suppoft platés 22, 22 disposed 6n opposite

20 sides.pf the.base 21 at one end thereof,la pair of rear
upright supporﬁ piates 23, 23 disposed on the opéosite
éides of the base 21 adjécent to the other end thereof,
and a pair of guide rails 24, 24 extending between the-
frqnt and rear upstandiﬁg suéport §1ates 22, 23,

.25 respectively. The ffonﬁ support piates 22'afe higher
than the rear support plates 23 so that the guide rails

24 incline downwardly from the front sdppo:t piatés 22



and rear support plates 22 23 and the guide rails 24 jointly constitute a
frame of the coating apparatus 20. The coating apparatus 20 further
conprises a barrel 25 of wire nesh nounted on the frame adjacent to a | ower
end of the inclined guide rails 24, and a heating chanber 26 nounted on the
inclined guide.rails 24 towards an upper end of the inclined guide ralls
24. The barrel 25 has a cup-like shape and includes 10° a | arge number o¥¢
smal | apertures or perforations in itssperipheral wall. A pair of . pivot ,
arms 28 is pivotably supported on a crossbar 27 connected to and extéendi ng-
bet ween . upper t@R@gdoft Heha datd supnet tplatéss223, TRe -bdbe plyofrents 28
are secured at their one 15 ends to a circular attachment plate 29 at

posi tions mhlahdameaupwmquruﬁpkaxesrZﬂntmm andt theoguide caidsl 24 =
attachment” plate 29. A support rod 30 is connected to and projects from
the ot her endgodhtilye qeinatti tiuheeras Doamerof uphercoatinghapparatusi 8- or 20
count erwei ght 31 on a distal end thereof. . A clevis-type cylinder actuator:
32 is p|votabﬂyenswmﬁéwgb@BPﬂ?ﬁ#Qﬂn?QuﬁP#?k#%d%%mafbF%Foﬂ PBHrSé Bﬁvotably

connected to the other ends of trmaéavot arnms 28....The gaérel i
det achabl yscomfestize mesthaouptest on (khe Loame adipcent Epyf, °¥?r

extendi ng through a centr,a ol e, (not, showy..i-n, the ¢circula attachnent- '
plate 29 and P#® rﬁgléﬁeo&qﬂ#} éﬂhﬁ%ﬁ ?efﬁg anéh% ﬁ?ﬁg? nd of -6-

- . chamber 26 mounted- on the inclined gu_ide tails 24 towards an

8,

~ upper end of the inclined guide rails 24, o
 The barre1'25 has a cup-like shape and includes' /
10 a 1arge'number of small'apertures'or pethrations in. B
its’peripheraliwall;'"a pair of pivot arms 28 is
pivotably supported on a crossbar 27'connected'to and
”entending between’upper ends of the rear support plates
23, 23. The pivot arms 28 are secured at their one
15 ends to a circular attachment plate 29'at positions'
which are upwardly offset from the center of the
circular attachment plate 29. A support rod 30 is .
connected to and projects from the other ends of the L_J_'
pivot levers 28 for supporting a balance weight or
” 20 counterweight 31 on a distal end thereof. A _'
| clev15 type cylinder actuator 32 is pivotably mounted
on the frame and 1ncludes a piston rod 33 pivotably
connected to the other ends of the pivot arms 28..-The.

_ barrel 25 is detachably connected at one end of a drive
25 shafi 31 (Flgure 2) extending through a cen*ral hole

(not shown) 1n the circular attachment plate 29 and

Journaled on the attachment plate 29. The other end of




The drive shaft 34 is coupled in driven-relation to an electrlc mot or 36
via a suitable coupling nmeans such as a chai n-and-sprocket connection. The
Jrotor 36 is supported on a bracket 35 secured to the attachnment 5 plate 29
- bel ow the pivot arms 28. Wth this construc- tion, the barrel 21 is
rotatable about its own axis and, upon operation of the cylinder actuator
32, M is pi vot abl y' novabl e betmeén an gpmardly tilted position shown in.
Figures 1 and 2 where the axis of the™bdriel 10 25 is disposed centrally

or ?’Eﬁnpﬁg.dt CorEhg Sabiyal Lha ?0352‘31“3?5@?%%?;'}3‘.' iy8R 533%@8%0 T S
25 t ' | .
25 L hrough an SRfeent %%"%ﬁg?ﬁé???%? d1PaRLS, Coplingl Rl %%e"? 5"

(Figure 2) The ¥%&i&9—£xﬁ@ﬂbﬁfoﬁﬁeﬁoéenhéétioﬁup 'rh&em%'aéﬁeﬁmiscoﬁpf' ses,

as -shown in Figure 2, an outer w cylindrical casing 40 and an inner

hol | ow cyl i ndrigigdpcted a6h Nd YladRbeCHSbbycREA! €8 thet A& tach@ientasi ng 40
wi th an annul ar heating neans 40 such as a band heater or an oil heater,

di sposed beumeqme&ea29wﬁe1@wdtbetp1vcasangs 28. WitbAthdisniconstayicig
nozzle 44 is nounted on an end wall 43 of the outer casing 40 and projects
25 into the ittion,orthd baerehn2l tesroyaddbleAabexbaidss dwnt axis's al so
connected to the end wall 43 and opens at one end thereof to the interior
of the inner ca&idg upon operation of the cylinder actuator 32, it 1s
| - pivotably movable between an upwardly tilted position
\;z : : -shewn in Figures 1 and 2 where the axis of the barrel
10 25 is disposed centraily between and extends parallel
to the guide rails 24, 24, and a downwardly tilted
position shown in Figure 11 for discharging parts P
from the barrel 25 through an open end 37. The
diécherged parts P slide downwardly along a discharge
15 chute 39 and then are collected in a tray or container
38 (Figure 2).
| The'heatihg chamber 26 also has a cup-like shape
[ and coﬁprises, as shown in Figure 2, an outer holloyw
cylindrical cesiﬁg 40 and an inner hollow chindrical-
20 casing 41 detachably mounted in the outer caeing 40
Awith an annular heating'meahs 40 such as a band heater
or an oil heater, diSposed between the inner end outer
casings 41, 40. A paint-spraying nozzle 44 is mounted
| on an end wall 43 of the outer casing 40 and projects
25 into the interior of the inner casin§.41. An exhaust

duct 45 is also connected to the end wall 43 and opens

at one end thereof to the interior of the inner casing



-7- 41. The other end of the exhaust duct 45 is connected to one end of a
fl exi ble exhaust pipe 46 which is connected at its opposite end with an
exhaust fan (not shown) for ventilating the heating chanber 26 to adjust
thetenperature of the roomair or atnosphere in the heating chanber 26.
The heating chanber 26 supports on its outer peripheral wall a loading -
chute 47 extending parallel to the axis,of the heating chanber 26 for S
supplying parts P (Flgure 8) to be coatgd t herethrough 10 into the barrel

25, The heatingehamis Jend® Shiob#0kHe URRRLEE] GBS gy RGN Ui de

rails 24, 24 an y nova etween a vertic y ‘suspende

position (F|gure§éﬁﬁ%ag¥gﬁ§pg%&g%%*@ﬁig gghgggg gqg 4§go§hggg 13 heating

chanber 26 faces e base ownwardly tilted

posi tion (Fi guiRhndctids db i’\i?f&ﬁaé@ﬁ@élén&f wibf Hﬁabkﬂﬂu%*&a'f%‘?{ c%%t

extends parallel to the guide rails 24. The heating chanber 26, whil

being held in ighowiWEGY d}e/nﬁiiéeﬂ@oshélaaatzﬂ? thambe® RECiR %tuset
along the guide rails 24 between an el evated waifing position (Figure 9)

renote fromst heheartenipetatwrel of | tiverroomcassi 6g Aembephereriiguthel 0)
where the heating chanber 26 sealingly engages the attachnent plate 29 to-
- t her eby surrouhéatttimgba:haﬁbeas 2825 ThehheatinggchanbeecRpr cuppurg.srrmrerrent
of the heating chanber 26 is achieved by a drive mechani sm 49 shown in
Flgures 3 throagﬁ puter peripheral wall a loading chute 47 extending
parallel to the axis of the-hesting-chamber 26 for
'snppiying'partstP (Fignre 8) to be.coated therethrongh' _(;) :
10.'into thefbarrel 25. ' _ o
The heating chamber zstis-pivotabiy supported on
and between the guide rails 24, 24 and is angularly
movable between a vertically suspended position
~(Figures¢l,f2..8 and 11) where an open end. 48 of the :
15 heating chamber 267faces'downwardiy~toward;the base 21,
and a downwardly tilted position (Figures 9 and 10)
nhere'the axis of the heating chambef_26 extends
patsllel to the guidet:ails 24. _The_heating¢chambe; : ._(‘)
26;'while-being_he1d in its downwardly tilted position,
20 |is alSO'reciprecable along the guide rails 24 between
an elevated waiting position (Figure 9) remote from the
barrel 25, and a lower processing positlon (Flgure 10)
'where the heating chamber 26 seallngly ‘engages. the
attachment plate 29 to thereby surround the barrel 25.
25 " Such tilting and reciprocating movementrof the-heating

chamber 26 is achieved by a drive mechaniSme49 shown in

Figures 3'thr6ugh 5.



8- The drive mechani sm 49 conprises a pair of parallel guide rods 50, 50
mount'ed on and extending |ongitudinally along each of the ‘guide rails 24,
24, and a slider 51 slidably nounted on the pair of guide 5 rods 50, 50.
The slider 51-includes a rotary shaft 52 projecting therefromin
perpenrdi cul ar relation to the guide rods 50, 50 and fixed at an outer end
t her®f to the heati ng chanber 26 at one gide of the latter. The drive
mechani sm 49 al so includes a pair of sprockets 10 53, 53 rotatably nounted
on each guide rail 24 adrheedtive mpphanismedfscofpkhiseguadpaiodef50, 50,
an endl ess chain 54 trained around the sprockets 53, 53 and connected to
the slider 51, arparaliléleguiderréds(50gub@ ®puobtedl eu andhexhendfinghe
sprockets 53 15 supported on one_guide rail 24, for running the chain 54
in opposite directergktedinatlyratang ?ﬁ@hstdéhGSEUHdenga!gﬁ ddirdé4rods

50, 50. Due to a rigid connectjon_between the shafts 52, 52 of _the aliders
51, 51 and the hex®drRy shideerSbeslidahly| moupted onsthe, pajy, 9f guifero

dplson, upon oLt S0 o oI NEa Tl ShegOsa, e RAUKSROFACAYS SHRED 58,01
O L1021 0eT Sk BehuteRy SAFREESh OF pOLLARLYTAFIRRTAL ISy Edcifbr and
movably di sposed {p; d&ershé d86, SdoaRHaeifedNalPal Yutbr! BRaSEhEELSE B6.
' "~ the heating chamber 26 at one side of the latter. The
| L,} ' drive_mechanism.49 alsq includes a pai: of spfoékets
10 53, 53 rotatably mounted on each guide raii 24 adjacent
to Opposiﬁe-ends of the guide.rods 50? 50, an endlesé
chain 54 trained around the sprockets 53, 53_ahd
conneC£ed to the slider 51, and a drive mdtor 55
(Figure 3) coupled with 6né'of the sprockets 53
15 suppqrted on one guide rail 24,_f6r running.the chain
54 in opposite direcﬁions to.reciprbcate the slider 51
along the guide rods 50, 50. Due to a rigid connection
-be;weeh the shafts 52, 52 of the slidefs 51; 51 and the -
heating chéﬁber 26, both sliders 51,'51 are movable in
20 unison upon rbtation of the drive ﬁotof 55; The
endless drive chain 54 oh_the_othef'guide rail 24 may.
be omitted. | | |
| As shown iﬁ Figuré 5, at'léast one of the
sliders 51 includésié'sprockét'SG rotatably disposed
25 therein and seéUred to the rotary-Shaft 52 for
corotation theféwith; a drive chain 57 movably disposed

in the slider 51 and held in mesh with the'sprocket 56,



-9- and two vertically juxtaposed fluid-actuated 58, 58 forned integrally ¢

with the slider 51 a respective piston rods 58a, 58a connected with

opposite ends of the drive chain 57. Wth the 5 construction, the shaft

52 is tyrned in opposite directions upon alternate activatiron and de-[err]

~of the cylinders 58, 58, thereby angularly [err] heating chanber 26 between
the vertically [err] position and the dowmmwardly tilted position. 10, iV

A nodi fied coating apparatus shown iﬁ'?s’structually the sane as the - o

t 20 [ersl Fiqure d-wih th - i.on that a heatj ng- drivi
o hani om doe 8T twe, Yk feddfe Jofe 58880, Bnia hcRuabR, "Shamber 00,
Such 15% qOf elaghG: Gri V4 1 y ' o - di - L maki th
ohint 55 non. B8F. S8 e he AN p N EGY ¢RATLLLARE SELLI TN DO LTC
heati n err] respaictdye hsl i 55%”' 1St NSYo Y Rdly.t . posti on and
S ohlg LeciLfE%g%Fe tomgﬁﬁﬂgﬁg_ erris%%§h%ﬁ% gg??égggg.bX%h ﬁDZi;ied

appar at us i nchppolatd RhdaE e the QIS L&sh LR s9E wagR Eerr] the heating
chanber 60 and vertically novabl e and amay_fron1the'open end 37 of the -

barrel supglycbastraetilongf tiar tshdft t5® Daregined. iRSoppeeStTuction, the
open end 48 of ‘the heating is directed obliquely downwardly while the [err]
chamber 60 i sdbeedtinnan upony alldenmestid iart {edtion and de-: '
| of theﬁcylihdérs.se; 58, thereby anéulérly'hfl'
He&ting'éhémbef §6 béfwéen.the veftically'sﬁs
'prition énd_the:dowﬁwétdiy tilted position. =~ U
10 | 1 'A:mgéifiea.coating-éppAfatué-shown in |
is Struétuallyfﬁheiéamé as the apﬁétatds 20 =
Figure 1 ﬁiihzihé ekcéptibn'that a heating-ct
a;iﬁing.méChahiém dges ﬁot'indluéé means for
_osciiiating a héétihé_chambér 60. Such recor
15 of thé}driﬁinéfﬁééhanism:cén feadily be achie
making the éﬁf$£.$2 non;fotatablé with”féspeéb
.élider 51 (Eigufgé 3 - 5). Thus'the'héatinq ct
.is.alﬁays'bé1d1ih.;he.iliuétfateé.dowhﬁﬁfdiy t. o W,
postidn and is oﬁly reciprocabie.tdﬁéré and ¢ |
20 the_bérrél 25. Thé modified apééfaﬁus incluc
lbading chute_Gl.supbdrted oﬁ.the frame sepai
the heating chémber 60_and_ygrticaily mbvable
and_awaylfgom the épeb end.3fﬁo£_thé ba;rel_i
supplying a batch of parts ﬁo the_barrel 25.
25 c0nétruétion;_tﬁ¢_open end 48 of thé heating’
T.is_directeQ_leiqqely dinwarﬁly while;the he

chamber 60 is heid in an elevated.position t:



210- the barrel 25. The hot atnosphere-in the heating thanber 60, which
tends to move upwardly, is therefore prevented from escapi'ng fromthe
heating chanber 60. Thus- hot atnosphere in the heating chanber 60 is 5
nalnﬁalned W t hout a substantial |oss of heat energy. Figure 7 shows

anot her nodi fied apparatus which is similar to the apparatus shown in
Flguré 6 but differs therefromin that eati ng chanber 62 has a oblique
open end 62a inclined downwar dl y mﬁth'?gégébt 10 to the axis of the heating

"t eoral. obl i quERROBALEBRL 250" o Fhan fethe 1A dafq;ﬁ%”et{h"%}atiﬁﬂﬁ;a”.
difference is | PLH% 66I r%'x.%!h Qtem%?;ﬁgndyéat&g%@%fg op same angkﬁgeleof

downwardly away from he 1570b ortio

i nclination as stvthéauerBaoéseabtil o £¢bm \hie 1L P!t G por { i on
63, heat loss ih the heating chanber 62 is substantially eI|n1nated The

operation of thehlar het- h¥Respheirendn?@he? heatdineg cHanpe0 nidigure 1 is
described below with reference to Figures 8 through 11. As-shown in Figure

8, the heatisig pEpAbaindd withoud ansubstantialedoss ioMtdutsi éhergyand is
.suspended vertically fromthe guide rails 24 with its open end 48 25

directed vertically dommgardly.showshhaophektmmdiﬁiddmuppaﬁ&hﬂzuqhicﬁmning
of the loading chute 47 is '
is similar to the apparatus shown in Figure 6 but
differs therefrom in that a heating chamber 62 has a
\ef _ . oblique open end 62a inclined downwardly with respect
10 to the axis of the héating chamber 62. The oblique
‘open end 62a is.resulted frOm.formation of an integral
oblique hood portion 63 on the heating chamber 62.
Another difference.is-ih that a circular attachment
plate 94 is also -inclined downwardly away from the
15 oblique hood portion 63 at the'same.anglé_of.
inclihation as the oblique hood portion 63. With such
obliqué'hood portioh 63,;heat'loss ip the heating
§ - . chamber 62 is substantially eliminatgd;f
The operation of the barrel-type coating
20 appératus 20 shown in figure 1 is described below with
referehce to Figures-B_thréugh 11.
- As'shown in Figure 8, the heating chamber 26 is
held in its elévated'Waiting,position.and is suspended
vertically from the guide rails 24 with its open end 48
25 dirécted'verticélly downwardly. In this_position, a
‘lower discharge opening of the loading chute 47 is

located adjacent to and faces toward the open end 37 of



| ocat ed adj acent to and faces toward the open end 37 of . the barrel 25
which i.s held in the upwardly tilted position. The roomair or the
atmosphere in the heating chanber 26 is heated to a predetermn ned
tenperature by the heating nmeans 42. Then a batch of 5 parts P to be

coated is supplied fromthe chute 47 into the barrel 25. The parts P are”.’ .

preferably heated to a predeterm ned teng rature for pronoting pronpt Mo
setting of the paint when the latter i§ ,ﬁréyed onto the parts p. 10 . -

Then th li nd 8, 58 (Fi 5 d’ ularly rmove th
neat ng. chamber e (PR ehcedehbie) 15 BalBotdedisoRmmaRaler BhlkRd & 0
the d dly t] si t,, f Figure 9 t he heating. .chanber 26 i
il ted at the sBRS SR or T8 Poam) fRE: P8, LhE' Aridgphese 46 ik i s open
d 48 facing t A eTer=(R 37, ) | 25. Thereafter, th -
gpi ve er?glrngS ?%%r&eé]% I'S olggggt%ﬁoﬁgsrergee?{i§'-?Fﬁgg}ggﬁ%qﬁr(Fi g'ﬁre 2) -
downwar dl y al ong:dripe Gt % B!t AO: naBe YRG! mehS 193! | 39S 3R AP |

engages the circular attachnment plate 29 ereby encase arrel” 25 -

‘therein. | mpdipgaly B e o tesatd® Dars8ppRieldis rooml eedbhiutd %WﬁZ?to

tenperature as the hot atnosphere in the preheated heating chanber
Thereafter, as thembarrdl @5k IfhetperberrehrdSp2aferabl§t Hea®ed dkoPad Nt
- is sprayed fromthe nozzle 44 onto the parts P in‘the rotating barrel 25.
Duri-ng that predetermined tempgrature for promoting prompt setting -
' of theipaiht_when the latter'is sprayed onto the parts. _
10 - - Ihen“the~cylindef§.58.558 (Pigure 5) are _
zoperated to.ahgularlf'mové.thgsheating_chambef 26 from
-the=verti¢a11y suspended position of Figure 8 £o £he
' dowﬁwardly'ﬁilted position of Figure 9 wheré'the |
heatingmchémber'262is tilted at.the.same*angie-of
15 inclination as the barrel 25 with its open end 48 -
- facing toward thé-épenlend'37'of'the barrel .25.

"Thereafter, the'drive'motor_ss-{Figure'3)-is.operated

-~

to.move the sliders 51, 51 (Figure 2) downwardly:qLohg-_ ;-/
the guide rods 50, 50 ﬁntil'the'heating éhamber 26
20 engages the circular attaChment-plate 29'to thereby
'éncase.the barrel 25 :he:eih;-”iﬁmediate1y thereafter
' ‘the barrel 25 is hééted at fhe.same-temperathre as -the
"hot atmosphére in the preheated heéting_chamberééﬁ.
Tﬁereafter; as'shownrin:Figure-lo, the.bafrel és
25 is rotated and paint-is-spfayed~from the“nbzzle-44;oﬁto =
the parts P ih*the"rbtating3ba:relﬁés; During that

time,,the”étmdsphere in the heating chamber 26 and



?+ne, t he atnosphere in the heating chanber 26 and -12- hence the barrel:
atnosphere is maintained at the predeterm ned tenperature by the heating
_~Qreans 42, so that the paint deposited on the parts P is immediately set and
‘baked by the hot atrosphere in the heating 5 chanber 26. This
paintﬁspxaying, setting and baking steps are continued until a coated paint
| aye¥™-of a predeterm ned thickness is_piQVLded on the parts P in the barrel
25 while being rotated. Then the paint-Spraying operation is ceased and 10

the heating cha{dyd, LS ' & alghelened to the
position of Figure %?&r%ebﬂggié?nge@ﬁgﬁhgfagggi S ?%hhtﬁielat gd to the

vertical ly suspordifée i hé@t&hpét dtaifeSbgothBahehkdngomedn®Agersv in the .
heati ng chanber 26 can be nmintalned without a 15 substantial |oss of heat

energy. The bargrit Xhé it | dewosived obat Het paces! Pt lie hammed ipielly on
the parts P, during which tinme cool air may be blown froma cool-air
bl ower (not shmaet axd dbdked paytish® hot aatmbspheeecdal thg bkathagbaked
paint. 20° - Upon conpl etion of the cooling step, the rotation of the
barrel 25 ig stahmmenbs hethisicpaintespeaying:i sebtiibg and bakisgl i nder
.32 to nove fromthe position of Figure 8 to the dowwardly tilted enpty
position of Fi ghepslarercentinugdiwatikeaceaatadpppintotapernfer om onto
the chute 39. The discharged parts P = \ S
N predetermined thickness is provided on the parts P in
the barrel 25 while-being rotated. '
' Lg; _ Then the paint-spraying operation is ceased and
10 .the heating chamber 26 is moved upwardly away from the
barrel 25 to the position of Figure 9. The heating
chamber 26 is then tilted to the vertically suspended
position of Figure 8 so thét the hot atmosphere in the
heating chamber 26 can be maintained without a
15 substantial loss of heat energy. The barrel 25 is
continuously rotated to cool the baked paint on the
parts P, during which time cool air'may be blown from
L a cool-air blower (not shown) onto the parts P to
accelerate gooliné of the baked paint.
20 " Upon completion of the cooling step, the
rotation of the barrel 25 is stopped and then the
barrel 25 is tilted by the air cylinder 32 to move from
the position of Figure 8 to the downwardly tilted empty
position of'Figuré lllfo; discharging the coated parts
25 P therefrom onto the chute 39. The dischafged parts P
| slide downwardly along the chute 39 and then are

collected in the containér 38 (Figure 2). Then the



slide downwardly al ong.the chute 39 and then are collected in the container h R

38 (Figure 2). Then ‘the -13- barrel 25 is returned to the upwardly
tilted position for receiving the next batch of parts ‘P to be treated

‘therein. The operation of the apparatus shown in Figures 5 6 and 7 is . .. -

substantially the same as the foregoing operation of the apparatus 20 mnﬁ
the exception that each of the heating.chgnhers 60, 62 is held inits ??
el evated waiting position with the open end 48, 62a directed obliquely '

Ndomnmardly duri noarhel 125 parfetauﬁaaytagtheoabwasdiydtd&%&hapa@aﬂl%hﬁps
and in that the-loading chute 61 vertically reciprocates in tinmed relation
to the reciprocafongreceiving thet hexhebatalh offapaets6®, t62belkr2at2d 14
Clains: 1. An apparatus for coatlng batches of parts conprising: (a) a
frane: : ~ _therein. . : Co o
.The;opetatiqnfof the appa;atus shown in Figures
.5 6 and 7 is substaqtially the same as the foregoing |
operatiqn o£,the-apparatus.20 with the exception that
each of the heating chambers 60, 62 is held in its

‘elevated waiting position with the open end 48, 62a |

‘directed obliquely downwardly during the U

10 pa:tSesugpLying, cooling and digchargihg steps, and in
that the loading chute 61 vertically reciprocates in
timed relation to the reciprocating movement of the

heating_cQambér.GO, 62.
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angul arly novabl e bet ween an upwardly t| d ‘a downwardty .
{tlted position, said barrel having an up- shaped heati ng
chanber slidably supported by said frane and reC|procany novabl e bet ween
an elevated wai ting position renote from sai barreI and a | ower processing
posi¥fon where sald heating chanber fully re elves therein said barrel from
sai d open end th qh whlle said barrel-is in said upwardly tilted
position, said cup-shaped heating chanber havi ng an open end directed
downwardl y while said heating chanber is in said elevated waiting position;
(d) heating neang, nogmtg%dy} %JE&fHE”ﬁ%ﬂcﬂéH a% the
at nosphere in sai d heat i ng a pal nt-spraying nozzle, nounted on
~an end wal | of séﬂﬁﬂ&hﬁ%ﬂﬂaped heatlng chanber and projecting into the
interior of said heat(ang acltadhry;, said paint-spraying nozzle being
receivable in said barrel frompsai n end thereof when said heat
chanber is di sposed i a(rli’)sz?i F8r ﬁﬁ%g(j’ ﬁ('jllg LA taRyY R#‘)"%ﬁd"’fve
mechani sm suppor mesdndeds aind sfarisif ame @yed aungxﬂlacmntmm‘nb vbé twesen dan
heting chanmber faqr ?%gﬁ at us

: A Jf%(afl S’r Qqqttle!ag l"u éﬁt&a?nzﬁtac% zf e pivo

accordlng to cIa her ably and
p051t10n. said barrel aVing an open end

(¢c) a cup- -shaped heating chamber slidably supported
by said frame and reciprocably movable between an

v elevated waiting position remote from said barrel and a
1ower'processing position where said heating chamber
fully receives therein said barrel from said open end
thereof while said batrel is in said upwardiy tilted
position, said cup- shaped heating chamber having an open
end directed downwardly while said heating chamber is in
said elevated waiting pos1tlon.

tEO a perforated barrel rotatably and plvotabl |f1 ﬂm]ﬂton said franme and

(d) heating means mounted on said heating chamber
for heating the atmosphere in said heating chamber:

(e) a paint-spraying nozzle. mounted on an end wall
of said cup-shaped heating chamber and pr03ect1ng 1nto
the interior of said heating chamber, said
. _ paint-spraying nozzle being receivable in said barrel
N '_ from'said.open end thereof when said heating chamber is
' ' "disposed in said lower processing position: and

_ (f) a_drive_mechanism supported on said frame and
operatively connected with said Heting chamber for
reciprocating the latter.



nén-rotatably mount ed on said frane, said'barFeL~beLng_LQL§L§%¥X~nDunted on
said attachnent plate, said 5 attachnent plate being engageable with said
open end of said heating chanber to jointly ejtiﬂmmlﬂmg ngge! 1N said
heati hg chanber. 3. An apparatus according to'R l a""Een end of
S@id'heating chanber extending obliquely with 10 creépett to+the axis of =
sai d cup-shaped heating chanber to fackbdownwardly away from a-cl osed endm,
of said heating chanber, said attachnent plate being inclined at the same -
angl e of inclination?as 38 aPPariafns ARECEAHNST toardahmatli-nfuattdreaer . 15
4. An apparatus, agcording to claiml1, 2 or 3, further including a |'oading
chute novabl .y“é‘i}ﬁffi’r‘i%daﬁn-aﬁ&?&hm RIS RipPeeRbYyapdvabl e toward. and
away from sai d open en f said barrel, in tined relation to the

FAT N

reci procat i ng* by YsBPynkest 9y rame o sagd Barxel Reind patch

of parts therefromtp said -barrel. 5., . An apparatus according to an :
pr e(F:)edi ng cl é’iqﬁac}s%‘l?lgy c'ﬂ%ugﬁ Be&nh-esz?ﬁ%gar&crré gnt nE?ﬁHan satdout er.yhol | ow

munted & satt e BrEe balde Sl eoki cho3rRg GPefosid of
eyt ernt A YRR SEAARRY B AT slet Lo SHbAREGTl ) 0>
includihg in%gﬂyxkéﬂégggughgaggg{rgil“.l R
' | 3. .An-apparatusgaécd:ding ﬁo:claim.é, said open
“end of said heatihg”chambﬁrfexgending obliquely with 1iL-j
10 . respect to ;hefa}i$_§f_said'CﬁpfShépéd heating chamber :
to. face do&nwardlyzaway-from'arclosed,end of said
'hQAtipg chémbe:,”séid attachmént'pléﬁe bein§ inclined
5t the same angié of inc;id;#i6n é§'séi§ oblique open
end of said heating chamber..
15 | _4.. éﬁ'aébératu; accé;ding.éo claim 1,2 or 3, further
including a~ioading chute movably.suppgrted on said .
_framefahd regig:oéabl?’mdyéble:towa:d and.away-from
said open_end.of ééid bafrei;.in timed.#élétidn to ghe'_ | LJ
~ reciprocating movemént of said heating chamber, for -
20 éuéplying_a;batéh:offbarts ;héréffom to said barrel.
| 5. An apparatus according to any §r_scedi_ng claim, said
cup-shaped "heating chamber including an outer hollow..
cylindfical é&sing and an innér hollow cylindrical |
casing detachably mounted in said éﬁter casing, said
25 heating means beihg disposed circumferentially between
said outer and inner holl;w cylindrital casings.

6. An apparatus according to any preceding claim, said



neans extending obliquely along the axis.-of said barrel mh[_filgylyl__n,sald
upwar dly tilted position, said barrel being di sposed—adjacent to a | ower,

end of said 5 inclined guide rail means, said drive H“lng a
S|Ier slidably nounted on .and reC|procany movabl e gﬂ ﬂﬁn “Eﬂl\ \rail
meang.- and ‘means operatively connected - with said sl ot reecisprdcating
t he tter, said cup-shaped heating chanber being supported on said 10

slider and held in a downwardly tilted™p 48i ri on wherein said open end of
said heating ch er fac omar pen end of said barrel while the

barrel is in. sai ’r‘F?e‘ﬂ'CﬁaUéth pipNgate %dapﬁﬁéﬂat us according to
1 0, d1 |

(r:o?:apabl ysﬁi)untgn ﬁ%'e@ﬁg‘g‘ﬁﬁerﬁ@ %vegﬁ,% ﬁﬁgdghgaﬁf“sa e%%l(ié i’aEI‘f&i I
t d d d_sl. , d

bl actric moror SHUSHAME & S d APSESEy 1 1e2d! GoBikigh, 54a"

8. ‘An t i h j

pi vot abl y connected i thhéﬂa'é. PLRARE 84 jdeeie EolatbldrCRRRDEE 4810

i ncl udi ng Me@ns-i i feF idu £dd %ﬁﬁ'n@aﬂé’ats'a% ﬁ@%h@ﬂs\‘}fefﬁbl%iﬁg

downwardly tilted position and a vertical l'y suspen 25 position where -

sai d open end 0%1&@6*lkiﬁdd&lf*ﬁﬂﬁhﬁedsoﬁléﬂ&tEécfﬁfbbﬁsl&YmQOwBW@rd|y 9.
An appar at us accordlng toclaim8, said . -
along said guide rail means and means operatlvely connected -

with said slider for reciprocating the latter, said
~— cup-shaped heating chamber.being supported on said,
10 slider and held in a downwardly tilted position wherein
- said open‘end_of said heating. chamber faces toward the
- open end of said bérrel while the barrel is in said
upwardly tilted position. . |
7. An épparatus according to claim 6, said
15 reéiprocating means including a pair of sprockets
-rptatably mounted on opposité ends of said guide rail,
an endless chaiﬁ trained_around said sprockets and
\)‘ | coﬁnected with said slider, and an eleétric motor
drivihgly connected with one of said sprockets.
20 8. An apparatus accoréing to claim 6 or 7, said
heating chamber being pivotably connected with said
Slider, said'drive'mechanism further including means
for osczllatlnq said heating chamber between sa1d
downwardly tilted position and a vertically suspended
25 position where said open end of said heating chamber is
directed vertically downwardly.

9. Aan appafatus according to claim 8, said



- fixedly connected wi'th said heati ﬂm”ﬂ' ocket rotatably disposed
in said slider and secured to sai ﬂ atlon therewith, a5 .
drive chain novably disposed in said slldeP ahd *held. in nmesh with said
sprocket,” and a pair of fluid-actuated cylinders fornmed integrally wth:
said slider and operatively connected with opposite ends of said drive =
chain. 10 10. An apparatus accordihg-to claim8 or 9 when not
appendant to claim4, further including a |oading chute nounted on said -
heati ng chanberoandlénténsumgqagwgqmnr#&iQQE?eﬁh%f%fr?hétﬁal¥ew0PeFed

supplying a batch of parts therethrough to said b
PPLYING "~ on saig slider and fié%dly connecégé with said heating

osci |l ati.ng neans conpri si ng as @lur ot at ably nmounted on sai d sI | der and

“chamber, a sptocket:rotatably"disposedﬁin said slider
and secured to said shaft foriéé:btation therewith, a
5 drive chain movably disposed insaid slider and held in
' meéh'With'said'sprocket, and a pair of fluid-actuated
”cylindersjformed.integrally with said slider and
ndperativelyicbnnectéd wifh'opposite ends of said drive \
'cﬁain; |
10' _ "1Uf -Ahlépparafus"according'to claim 8 or 9 when not
-appendént-tO'cléim'a, further'ihcluding:a_loading chute mounted on said
‘heating chamber and.exteﬁdihg”paralfél't0 thé axis of the latter for

supplying a batch of parts thefethfough to said barrel.
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