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UNITED STATES 
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PATENT OFFICE 
2,601,30? 

HIRAI) C0ATING IMIACHINE 

Maximian C. Meyer and IFrank Chetry, Brook 
Iym, N.Y., assignors to IRichelieu Corporatiora, 
a, Corporation 0f New York 
Application April 6, 1949, Serial No, 85,812 

(Cl. 118-425) 2. Clairms. 

"This inWention 1telates to a, 1meW 1010CeSS aild 
apparatus for applying Coatings to beads. 
In processes for the Coating of beads With laC 

Citlers or other 1iquid coating ImaterialStWo Seitious 
dificulties become apparent. In the first plaCe 
it is dificult to Support the bead dulting the Coat 
ing process or during the Inecessary drying proceSS 
without deforming or rernoving a, Iportion of the 
coating which is applied. In the Second place 
there is grave danger that the Capillary action 
of the Coating liquid Will Cause the formation of 
crusts of increased and irtegular thickineSS a 
areas Where the supporting sultiface and the bead 
surface meet. In the Coating of beads by iSh 
scale essence, the Wery delicate Imature of the 
1microscopic Crystals of the essence does Inot per 
Imit the coating by any process Which inVolves 
friction or pressure. ASa, 1tesult ithasheretOfore 
been the practice of Imanlially plaCing each bead 
on a, toothpick and suspending the toothipicks in 
such a, way that they can be Separatiely Coated 
by dipping or spraying. In any event the process 
of coating beadis as heretofore practiced inWolVes 
a considerableamount of Imanual labor. 
An object of this invention is to prowide a, IproC 

ess and apparatus for coating beads With liquid 
coating Imaterials Containing delicate ImiCOSCOpiC 
crystals which considerably reduces the Imanual 
labor 1required, 
Another object of the invention is to provide a 

process and apparatus for SISpeInding beadS OI 
small balls so that they Can be Coated Without 
contacting the undried Coated area With any Sup 
porting apparatUS. 
Another object of the inventioin is to prOVide 

a process and apparatus forholdingbeads Orballs 
so that a, portion of the beads Inot ContaCiting 
the holding means can be coated. 
Another object of the invention is to proWide 

a process and apparatus for holding a number of 
beadis in separated Condition So that the beadS 
can be partially dipped in a, Coating bath in SUICh 
a, Way that the Coating StrroUInds aild COats Only 
about half of the Sulspeinded portion of the bead. 
Another object of the inWeintion is tio Iprowide a 

process and apparattls for adheSiWely holding a 
plurality of beads at a, 1nalitroW COntactingairea for 
Coating a, portion of each bead iTal Colimbination 
With a, 1process and apparatus for titansferting 
the partially coated beads Simultaneously to a 
second means for adhesively holding them So 
that another portion of the bead Calin be Coated. 
These and other objects andillary theretio are 

obtained by first holding a plurality of uncoated 
beadis on an adhesive Surface While applying One 
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O1 I10re COatings tio one half of the bead Surface. 
Thereafter drying the half coated beadis and then 
holding the bead on the dried Coated surface and 
Separatiely Coating the other half of the beads. 
ACCOrding to the preferred process, am auto 

Illatic ineans is prowided for counting and sepa 
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ITating a, 11umber of beads and the beadis are trans 
1erred iftorm this ColInting and Separating means 
to an adihesive coated support. One ormore coat 
ingSaire applied to the lhalf of each of the beadis 
Which is Spaced ftom the adihesive SUIrface and 
each of the Coatings ate dried. The pltrality of 
beads is thein titanSiferred to B, Second adhesive 
Support So that the SeCond adilheSiWe Support ad 
heSiWely Sectures the beads at the dried Surface 
Coating. While S0 stipp0rted the Temaining halif 
of each of the beads is Coated. Preferably the 
Coatings areapplied by dipping the SUpport intio a, 
Coating Solution So that each of the beads is Sub 
Imerged half Way intio the Soltition. The Same 
Inumber of Coating and ditying Operations are ap 
plied to both halves of the beads. 
The Inovel featutes Chairacteristic Of this in 

Vention aire Set forth With IpairtiCUlarity in the 
appended Claims. The invention itSelf, 1however, 
both as to its orgarization and its Inethod of 
operation, together With additional objects and 
advantages thereof, Will best be UInderstiood from 
the folloWing desCription of Specific embodiments 
When Iread in Connection With the aCCompanying 
diraWiing in Which: 

Figure 1 is a, perspective Wiew of an adilhesively 
Coated Supporting plate. - 
Figure 2 is a, perspective VieW of a, COUInting 

The3.llS. 
IFigure 3 is a, Cross sectional VieW of the Count 

ing imeans of Figure 2. 
Figure 4 is a perspective view iliustrating how 

the counting plate of Figures 2 and 3is employed. 
Figure 5 is a, perspective Wiew of a transfer ap 

paratuS. 
Figure 6 is a, view illustrating how the titainsfet 

of the beads is efected. 
Figure"7 is a cross sectional Wiew of the trainsfer 

ineans When the beadisarebeing traInsferred froI1 
the counting plate to the adthesive SUpporting 
Iplate. 
Figure8 is a Cross sectional Wiew of the transfer 

Imeans When the beads aire being trainSiferted froIT1 
one adhesive plate to another adheSiWe plate. 

Figure 9 is a, top plan View partly brokern aWay, 
of a, dipping apparattlS. 

Figure 10 is a cross sectional Wiew of the dipping 
apparatus of Figure 9 With the Supporting plate 
Containing the beads in the apparattlS. 
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Figure 11 is a, cross sectional view of the op 
etrating mechanism for dipping the beads taken 
OIn line II-II of Figure 9. 

FigUIre 12 is a detail view showing the Clutich 
mm Of Figure 9 in its Inorn engaging posi 

10T), 
FigUlte 13 is a detail view takein on Iine f3-13 

Of Fig. 9 Showing how the plate containing the 
beadSiS Supported in the dipping apparatus. 
In Order to Coat beads according to the pres 

ent iWeintion oine preferably employs some Ikind 
Of a bead Separating device such as shown in 
FigureS 2 and 3. This counting board of Fig 
UlteS 2 aild 3 Comprises a, top plate or Sieve 0 
haWing a, Iplurality of equally spaced orifices II 
therein. Underneath the frame 0 is a solid 
bottion plate f3 arld the bottom plate f3 is sep 
airated frorl the Sieve or top plate by the 
frairle 12. A Iplurality of separate Sieves or 
top plate 0 is prowided for each size bead to 
Ibe COated and preferably the orifices in the 
top plate I0 are Slightily larger thain the size 
Of the largest Circumference of the bead. EPref 
erably alSo the bottion plate 3 is Separated 
fron the top Iplate or Sieve 0 by an arnount about 
equlal t0 halif of the diaineter of the bead. In or 
der to obitain a, plurality of accultately separated 
beadS the Counting board is dipped into the 
tray I5 holding plurality of beadis fl. A plu 
1ality of beads fal into the orifices f II and all 
eXCeSS beadSaire alloWed to toll of of the board 
by-tipping the Same. 

Beads are then transferred to the adihesive 
SUIpport Or Carrier by the deVice illustrated in 
Figure 5. The deVice Shown comprises a base 
20, a, 1Tubber CUShion 2 and a, plurality of guides 
22, 23 Tand 24 intio Which the counting board 
and adhesive Supporting or Carrier device 25, 26 
is adapted to it. The plate 25 whicia Imay be 
11ade Of glaSS haWiing an adheSiWe Coating 26 
Within the borders thereof is then placed over 
the Counting Inneans 10 With the adhesive 26 
11ext to the beads. Pressure is applied to the 
top Sultiface of plate 25 as by a, 1tollet 28 to 
force the beads against the adhesive 26. As the 
adiheSiWe any of the known pitessure Sensitive 
adheSiWes Can be eimployed Such as the Winyl 
acetate Ipolymer, of the polymers of the alkyl 
aCitylates Such as 1methy1 acrylatie, or ethyl acry 
1ate, or the polyVithyl acetalS, for exanimple, poly 
Winyl bitityral. 

It is oftern desirable to interpose a, 1relatively 
thick plastic gel layer betWeen the glass and the 
aidtheSiWe. The gel Iayer Can be Imade adhesive 
einotlgita to Illold ail adhesively COated tape Stich 
aS the adheSiWely Coated trainspaireint Cellophane 
tapes Several types of Which are BWailable Com 
Imercially. The plastic gel layer is preferably 
at least ilach in thickineSS and Imay be forimed 
from any sticky gelatinous Imateria1. A Imaixture 
Of gel-treaCle, glyceritne, 1pliernol and B, little Suga1 
forrins a Very Satisfactory gel Which, 1teranain5 
tacky and Irubbery for Several months. Tacky 
1Tubbets o1 Synthetic Irubbets Irmay also be erm 
ployed. By adding this inner layer between the 
glass Iplate and the layei of adhesive for the 
beadis, it is IposSible to preSS the beadis into the 
adhesive and gel layer So that if Othe o1 11noite 
beadis aire Slightily Silialler in dialialeter thain th6 
rest of the beads, they Will Still Come into Corl 
tact With the adhesive layer of the glaSS plate. 

After the beadis ha We beern adhesively Se 
cured to the plate 25, by meams of adheSiWe 2 
the plate 25 is 1emoved alind loWer portion of 
the beadis Which are SuSpended froil the plate 

4 
25 Bind adhesive 26 ate Coated as by dipping in 
the apparatus to be described beloW. The half 
Coated beads Cartied by the plate 25 is then 
tWitled around So that the beadis aire On the top 
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Side and placed in the transfer Ialeans aS ShoWin 
in Figure 8. A Secolind glass plate 25’ haWing 
an adhesive layer 23" Which is a, Stroinger ad 
hesive for the Coated surface 29 of the bead ||4 
than the adhesive 26 is for the uncoated bead 
I4. Where glass beadis are being Coated the 
Same adhesives Cain be employed on both SheetS 
25 and 25" as the Coated area, 29 of the bead I4 
has a Stronger adherence to ordinary adheSiWeS 
than the glass surface of the bead. In other 
cases the same adihesive bases Can be erimployed 
with diferent plasticizer or Solvent content. 

After trainsferring the beadis I4 to the SeC011d 
plate 25" the other halves of the beads are Coated 
by the same process used to coat the first halveS. 
The machine for dipping the beadis is disCloSed 

in Figuires 9-13. The Imachine Comprises a, baSe 
adapted to support a, bath 4I aind a, 11OVable 

frame 42 connected to the base 40 by tWo pair 
of Iinks43,44,45 and 46. The frame 42 contains 
four inder-siumg, inWardly projecting brackets 
f, 43, 9, 50 one adjacent each Coriner there0f t0 

support the plate 25 below the level of the frame. 
Fireferably the 1ower side of the brackets slope 
inwardly as shown at, 52 so that the plate 25 is 
supported below the general level of the frame 42, 
permitting the beadis I4 on the plate 25 to dip 
into the solution contained in the bath 41 Without 
immersing the Whole frame 42. 
A plate 25 Which is placed on the bracket Sup 

ports 47, 3, 43 and 50 of the frame 42 is auto 
1matically and unifortmly dipped by the ImeCha 
Imism Shown in the 1tight hand side of Figure 9 
and in Figures, 10-12. The four 1inks43-46 keep 
the frame parallel With the IleVel of the bath 41 
at all times and the franne is held aWay from the 
bath by the Cam folloWer 55 Which is Irotatably 
supported on the angle bracket 56 (attached to 
the Iright hand end of frame 42 as Seen in IFigulte 
9) by the shaft; 57 and bearing means 58. The 
Cam foloWer 55 is associated With the Cam 59 
Which is pivotally supported on the Shaft, 60. 
The Upper Sultiface 6 of the Cam 59 determines 
the Wertical position of the foloWer 55 and thete 
fore the frame 42 at all times. The shaft; 5Tand 
bearing 1mea Ins: 58 is COlininected to the angle 
bracket 56 by ineans of a, Second bracket 62 Which 
is adjustablymountedin theslot; 63 ofthebracket 
56. The aimount of dip permitted by a, giver1 
aingular inoWement of the Cam 59 Can be de 
Creased by moving the bracket, 62 Which is ad 
justably imounted in the Slot 63 of the bracket, 56. 
The alimount of dip permitted by a, giVen angular 
Imovernent of the cam 59 can be decreased by 
ImoWing the bracket, 62 UpWardly along the Slot 
63 as Will be Clealit ftorn a, CompariSOn of the tWO 
positions of the Cam 59 ShoWin in ful and dotted 
lineS, 1TeSpectivelly, in Figuire 11. 
The loWer portioll of Caill 59 Irotatably Supports 

B, Secolind Catml foloWer 1toller 65 Which bears 
against the Carl SUtiface of the Irotating Cam 66. 
Rotation of the Cam 86 imparts the OScillatory 
ITiOtiotn. to the Caria 53 Which in turin Inoves the 
fraile 42 Up and doWin so as to Cause the beads 

on the plate 25 to dip into the bath 41. "The 
Shaft) 6) piVotaily SUpporting the Cam 59 and the 
Shaft; 6 Which Irotatably Supports the Cam 66 
(aind Ottler StrulctUlte associated With caria 66 de 
SCribed below) are preferably both held in suit 
able beatings on the same frame structure 68, 69 
Whigh firaile Structitre is Secured to the base 40 
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of the dieVice. Diriving Imeans Such as the pulley 
is prowided for continuously rotating thershaft 

8 aild Clutich means aire proWided for driving the 
Cam 66 Which is free to rotate on shaft 6T, eXactily 
Cine IreVOUItion at a, tiae. The Calm 66 has B, geal: 
Ti attached thereto and this gear TI is adapted to 
inesh With gear 2 but ordinatily the gear T2 is 
pushed away from gear TI by springs 73, 74 held 
in the orifices T5, I6 of the gear T, Gear T2 is 
Slidable on Shaft 8 but is lkeyed to the said Shaft 
So that it Irotates theleWith. This gear T2 Con 
tains ain ainular depreSSion TT Which is adapted 
to retain the pintile T8 of the Clutch leyer T9. 
Whern the gear T2 is pressed against the gear TI 
by the ClutCh leWer T9 it is held against gear T2 
by the 1mechanism best shoWin in Figure 11. The 
Cain, 86 is them imoWed in the direction of the 
BTOW in Figuite 11. The Carl COIntains a, Claimp 
ing imeinaber 80 piVotally imounted at 8I Which 
Silaps dOWin due to the action of the Spting 82 intio 
the pOSition shoWin in dotted 1ines in Figure 11 
When the Cam, 66 begins to rotate With the Shaft 
6I. AS the Calial 66 Completes one reVolution the 

5 
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inSide end of the Clamping 1means 80 comes into 
C011taCit With the 1toller 83 held on the Stationary 
bracket, 68 and is forced a Way from the Clamping 
00Sition perrinitting the gear T2 to Imove aWay 
fitorn the gear Ti. The Cam 66 also has the fat 
Suiface Iroller 8 attached thereto So that break 
ing ineans Can be applied to prevent further 
Imovement of the cam 66byinertia. 

?The Suirface of the Cam 66 Which bears against 
tile Cam foloWer 65 is So designed as to quickly 
10Wer the fraine 42 to a, Iposition Which immerseS 
the loWer portion of the beads I4 in the bath, 
to then perinit the Said loWer portion of the beads 
tio Iremain in the bath for a, predeterrained time 
3ind finally to quickly 1temoWe the beads from the 
bath. - 

O10ertion of he 10rocess 
B1iefly the process and apparatus operates as 

folloWS: The bead counter ||0 is dipped into the 
bead tray I5 and tilted So that a, bead 1tolls into 
each Orifide || aind all excess beads 1roll off. "The 
Counter is then inserted into the frame of 
the trainsfer device of Figure 5 and the adhesively 
Coated Sheet, 23 of Figure 1 is placed over the 
COUInter plate I With the adilhesive Coating 26 
ClOWia. PireSSUITe iS applied to the top Strface 
of plate 25 to cause the beads to adhere 
to the plate. "The plate COIntaining the beads 
is thein placed i1 the dipping apparatus of Figure 
9 With the beads SuSpended as Shown in Figure 
10. The Clutch lever 78 is pushed to force the 
gea1 12 againSt the geal TI, aultionatically Causing 
the bealds to dip into the Solutioin in bath 

| to the proper depth and permitting the beadis 
to dWell in the Solution of the bath 4|| a 
uniform length of time. The plate 25 is then 
Iternoved fron the dipping device and the Coating 
is dried. The plate 25 Can be 1tedipped any 
Imumber of times to obitain the required thickness 
of Coating of Imay be placed on other dipping 
apparatuS haWing Slightly difetent Coating Ima 
terial (for example a, Colored Coating). 
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Whern a, Sufficient Inumber of Coatings have 

beell applied and dried the plate 25 is again 
placed in a bead transfer device and the beads 
are transferred to a, second adhesive plate 25" 
COIntaining an adhesive 26’ Which has a, Stronger 
adiheSiWeineSS for the Coated beads tharl the ad 
hesive 26 has for the undoated beads. The dip 
ping IproCeSS iS thein, 1repeated So as to Coat the 
U111Coated half of the beads 4. 
The proceSS is eSpecially applicable to the 

Coating of beads With lacquers Contaiming fisin 
Scale eSSence Since the SubmicroScopic guanine 
CryStals are eaSily Chipped and the luster of the 
CryStals is destroyed by any frictional Contact 
or pressure. The invention thus prowides a 
method of Coating beads in SUICh a, Way as to 
ayoid frictional Contact betWeen the individtlal 
CryStals of the C0ating CompOSition aind alSo to 
a Void aily preSSure On the Crystal particleS. 
I Clairn: 
1, AIn apparatUS for dip-COating a, predeter 

Imined portion of a Series of articles suspended 
fro11 a, planar Surface CompriSing a, base Ip01 
tion having Sides forming an enCloSureadapted 
to Contain a, Coating bath, a, franne of SubStan 
tially the Same Size as the enclosure formed by 
the Sides of Said base, tWo pair of paralel inkS 
Colininecting tWo Opposite SideS Of Said franne tO 
tWo Corresponding opposite Sides of Said base 
So that the frame is Imovable With IreSpect to but 
iS 1retained parallel to Said bath from a, 100Si 
tion above said base to a position adjacent the 
Surface of the liquid in Said Coating bath, and 
B, Ipiurality of projecting portions on the loWer 
side of Said frame adapted to retain an article 
holding plate, in Combination With at least One 
article-holding plate, Said article-holding plate 
haying one fiat surface thereof Coated With an 
adhesive Imaterial adapted to Iretain the articles 
to be coated thereon. 

2, The device of Claim, 1 compriSing in ad 
dition, Cam foloWer IneanS On Said frame, C0 
operating Cam Imeans Inovably Imounted to Said 
base for movement in a, Vertical plaine, the entire 
Support for Said frame With 1respect to Said base 
Consisting of Said parailel links and the ContaCit 
between the Cam follower and the Cooperating 
Cam means Whereby the poSition of Said frame 
With Irespect to Said base is determined by Said 
Cain eleile:IntS. 

MAXIMILIANT C. MIEYER). 
FRAINK CHERRY", 
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