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The presentinvention relates to an apparatus forform 
ing brushes and the like,and more particularly to an 
apparatus for molding one-piece piastic brushes Wherein 
the base of the brushis integral With the bristles. 

fn recent years,brushes consisting of plastic material 
are manufactured by injection of mold material into 
mold aSSemblies comprising grooved die plates which 
are tightly clamped or bund?ed together so that the in 
dividual grooves form mold cavities for the bristles or 
tines. An apparatus of thisgeneral characteris disclosed 
in U.S. Patent No.3,004,291 to R. D. Schad, 

With increasing length and decreasing thickness of 
the bristles which arises from the requirements of best 
adaptabity to the cleaning tasks of the brushes,Serious 
dificulties are encountered When the brushes are with 
drayn from such mold assemblies because the slender 
bristles adhere to the faces of the die piates and are 
frequently damaged by excessive tension during with 
drayal from the respective mold cavities. Süch difi 
culties normaly arise regardless of whether the bristles 
are of constant thickaess or whether the bristles taper 
from the roots toyard the tips thereof The shrinkage 
Of bristles after the mold material Sets in the mold cavi 
tiesis insuficient to permit convenient withdrawal of the 
product. 

Accordingly,it is an important object of the present 
invention to provide a molding apparatus for brushes 
and the like Which is constructed and assembled in such 
a way that the bristles may be withdrawn from the nold 
cavities without any damage thereto and regardless of 
Whether the bristles taper from the roots to the tips 
thereof or are of constant thickness throughout. 
Another object of the invention is to provide an ap 

paratus of the just outlined characteristics for the manu 
facture of piastic brüshes Wherein the thickness of the 
bristles at the tips thereof may equal or exceed the 
thickness at the roots without in any way hindering 
Withdrayal of Such bristles from the mold cavities. 
A further object of theinyention is to provide an ap 

paratus of the above described type wherein the die 
plates forming the mold cavities are constructed and 
aSSembled in Such a Way that they become automaticaly 
Separated from the bristles as Soon as the cgring of mold 
material in the mold cavities is completed. 
An additional object of the invention is to provide an 

improved mold assembly for use in molding apparatus 
of the above outlined characteristics,this mold assembly 
beingadapted to automaticaly aSSume a positionin which 
its die plates afe separated from the bristles to pernit 
rapid and conyenient withdrawal of the brush from the 
agparatUS. 
A concomitant object of the invention isto provide an 

apparatus of the above outlined characteristics wherein 
the die platesare assembledin Such a way thatthe length 
of bristles formedin the mold cavities defined bythe die 
?lates may eXceed the length of bristies which can be 
formedin conventional molding apparatus of Which f am 
aware at this fime, 
A further object cf myinyentionisto provide a mold 

ing apparatus for the manufacture of brushes and like 
products wherein the mold assembly may be utilized for 
extended periods of time without requiring dismantling 
for the purpOSe of cleaning or naintenance of grooves. 
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With the above objects in view,the invention resides 

in the provision of a molding apparatus Which comprises 
a moid aSSembly including a plurality of adjacent mold 
membersin the form of die plates which define between 
themselves bristle-forming mold cavities,and means for 
connecting the mold membersin the region of one end of 
each mold cavity. The mold assembly is adapted to as 
sume a closed positionin Which the mold members are in 
contact With each other and an open positionin Which the 
moid members are at least partly Spaced from each other, 
and the fnold aSSembly normaly aSSumes one of these 
pcsitions butis elastically deformable into the otherposi 
tion,The molding apparatus further comprises means 
for elasticaly deforming the moid assembly into the 
aforementioned other position yhenever required So that, 
in its closed position,the moid assembly is ready to re 
ceive a liquid dispersion of mold material because the 
mold cavities are Separated from each other and that, 
in its open position,the mold assembly permits con 
venient withdrawal of bristles from the respective mold 
cavities becaüse the die plates are at ieast slightly spaced 
from each other. 
The mold assembly of my invention may comprise a 

Stack of elastically deformable splayed die plates or the 
connecting means for the die plates may assume the forin 
of one or more elastically deformable tie bolts Which 
permit the unconnected end portions of the die plates to 
mOVe apart in reSponse to deforming stresses exerted 
by a piston,a ram or another type of deforming means. 
If the mold assembly utilizes elastically deformable con 
necting means,the thickness of the die plates may re 
main Constant throughout. 
The nOVel featureS Which are considered as character 

istic of the invention are set forth in particular in the 
appended claims. The invention itSelf,however, both 
as to its construction and its method of operation,to 
gether with additional objects and advantages thereof, 
will be best understood fron the folowing detailed de 
Scription of certain Specific embodiments with reference 
to the accompanying drawings,in which: 
FIG. is a partly Schematic longitudinal Section 

through a brush molding apparatus which embodies one 
form of my invention,the Section of FIG.1 beingtaken 
in the direction of arrows as seen from the line I?I of 
FTG.2; 
F?G.2 is a fragmentary transverse Section as seen in 

the direction of arrows from the line I??II of FíG.1; 
FiG.3 is a perspective view of a single mold member 

of the type utilized in the apparatus of FIGS. 1 and 2; 
FIG,4is a greatly eniarged fragmentary longitudinal 

Section through a slightiy modified molding apparatus, 
Showing a pair of mold members whose thickness dimin 
ishes through a distance exceeding the length of the 
InOfd cavities defined by these mold members; 
FiG. 5 is an enlarged fragmentary longitudinal section 

through a módingapparatus whose mold members define 
nold cavities each having an.enlarged portion so thatthe 
bristles formed and cured in such mold cavities may be 
provided with bulbous or otherwise configurated enlarged 
portions or beads; 
FiG.6is a fragnentary longitudinalsection through a 

molding apparatus whose mold membersareformed and 
assenbled in such a way that their normally spaced end 
portions are adjacent to the mold space for the base of 
the brush;and 
FIG 7 is a further partiy Schematic longitudinal Sec 

tion through a diferent moding apparatus which com 
prises a Stack of alternatinggrooved and ungrooved mold 
members of constantthicknessand wherein thernoldmem 
bers are connected by one or more elasticaily deformable 
tie bolts. 
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to Said side face the firstend portions of said platesso as 
to fex Said plates in said transverse direction and to tight 
1y press Said first end portions againsteach other and to 
Sealsaid mold cavitiesfromeachotherduringintroduction 
and Subsequent curing of mold material,the bristles 
formedin said mold cavities being at least partialy sepa 
rated from the reSpective pairs of side faces when the 
first end portions of Said die plates are permitted to re 
aSSüme their normai Spaced positions. 

4. In an apparatus for injection molding of brushes, 
in combination,a mold assemblyincluding a stack of ad 
jacent flexible die plates having opposite Side faces,nor 
maly spaced first end portions,and Second end portions, 
said Second end portions havingend faces extending be 
tween the Side faces of the respective die plates and the 
side faces of the adjacent die plates forming pairs of 
side faces defining between themselves eiongated mold 
cavities in which bristles are formed and cured upon in 
troduction of mold material,Said elongated mold cavi 
ties extending from Said end faces toward the first end 
?ortions of Said die plates and each of Said mold cavities 
havingat least one enlarged portion,the thickness ofeach 
of Said die plates increasingin a direction from the first 
toward the Secondend portions thereof and the enlarged 
portions of Said mold cavities being provided in Such 
zones of said plates whose thickness is leSS than the 
maximum thickness of the plates; backing mold means 
adjacent to büt spaced from Said end faces,Said backing 
mold means and Said end faces defining betWeen them 
Selves a mold Space for reception of mold material form 
ing the base of the brush and Said mold space com 
municating with said moid cavities: and means for com 
pressing the first end portions of said die plates in a 
direction transverse to said side faces So as to flex Said 
die plates and to tightly press said first end portions 
againsteachotherin Said transverse direction and to Seal 
said mold cavities from each other during introduction 
and subsequent curing of mold material,the bristles 
formedin said mold cavities being at least partialy Sepa 
rated from the respective pairs of side faces when Said 
firstend portions arefreeto reassume their normal spaced 
positions. 

5. A combination assetforthin claim 4,wherein Said 
pairs of side faces define between themselves gaps ex 
tending from the first end portions toward the Second 
end portions ofsaid die plates whenthe firstend portions 
of said die plates are spaced from each other,and Where 
in the combined width of Saidgaps and of the reSpective 
moid cavities intermediate Said enlarged portions and 
said mold space at least equals the maximum width of 
said enlarged portions so that the pcrtions of bristles 
formed and curedin saidenlarged portions may be with 
drawn from the respective mold cavities in a direction 
toward Said mold Space. 

6. A combination asset forth in claim 5,wherein Said 
enlarged portions reSemble bulbs. 

7. In an apparatus for injection molding elongated 
members,particüiarly for molding bristles,in combina 
tion,a mold assemblyincluding at least two adjacent die 
platesdefaingbetweenthemselves a plurality ofelongated 
mold cavities and each of Said mold cavities having an 
open end and a closed end,and tie bolt means for con 
nectingsaid die platesin the region of the closed ends of 
said mold cavities,said assembly being adapted to aSSume 
a closed position in which said die plates are in contact 
witheach other and in whicheach of Said mold cavities 
is closed substantiaHy from its closed end to its open end 
and an open position in which Said die plates are at least 
partly spaced from each other at least in the region of 
the openends of said mold cavities in a direction trans 
verse to the elongation of Said mold cavities,Said mold 
assembly normally assuming Said ciosed position and at 
1east said tie bolt means being elasticaly deformable to 
permit the mold assembly to assume Said open position; 
and means for elasticaly deforming Said tie bolt means 
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whenever desired so that the elongated members molded 
in Said mold cavities in closed position of Said mold as 
Sernbly are automaticaly at leastpartially Separated from 
Said die plates when the moid assembly is permitted to 
reaSSume Said open position. 

8. fn an apparatus for injection molding of brushes,in 
combination,a mold assemblyincludinga plurality of ad 
jacent flexible die plates haying opposite Side faces,first 
end portions,and Second end portions,one end portion 
of each die plate having an end face extending between 
the respective Side faces and the side faces of adjacent die 
plates formingpairs of side faces defining between them 
selves elongated mold cavitiesin which bristles are formed 
and cured uponintroduction of mold material,Said mold 
cavities extending from Said end faces toward the other 
end portions of said die plates and each thereof having 
a first end and a Spaced Second end,the thickness of 
each of Said mold plates decreasing in a direction from 
the one toward the other end portion thereof and each 
of Said die plates having a Section of constant thickness 
in the region of one end of the respective mold cavity, 
aad means for connecting Said Sections of the die plates, 
Said die plates being adapted to aSSume a closed position 
in which Said pairs of Side faces are in abutment with 
each other and in Which each of Said mold cavities is 
Substantially closed betWeen Said firStand Said Second end 
thereof and an open position in which Said pairs of side 
faces are at least partly Spaced from each other in a 
directiof transyerse to Said die plates in the region of 
the other end portions of Said die plates,Said die plates 
normally assuming said open position and being fiexible 
in Saidtransversedirectioninto said closed position; back 
ing mold means adjacent to but Spaced from Said end 
faces,Said backing mold means and Said end faces de 
faing betWeen themselves a mold Space for reception of 
mold material forming the base of the brush and Said 
mold Space communicating with Said mold cavities;and 
means for deforming Said die platesinto Said closed posi 
tion wheneVer required,the bristles being formed and 
cured in Said mold cavities when the die plates assume 
said closed position and the bristles being at Ieast party 
Separated from the respective pairs of Side faces when the 
die plates aSSume Said open position, 

9. In an injection brush molding apparatus,in com 
bination,a moid assembly inclüding a plurality of ad 
jacent fexible die plates having opposite side faces,first 
end portions,and Second end portions,one end portion 
of each die plate having an end face extending between 
the respective Side faces and the side faces of adjacent 
die plates defining between themselves elongated mold 
cavities in Which bristles are formed and Cüred Upon 
introduction of mold material,Said mold cavitiesextend 
ing from saidend faces toward the other end portions of 
said die plates and each thereof having a first end and 
a Spaced Second end,and means for connecting Said die 
plates in the region of one end of each of said mold 
cavities,Said die plates being adapted to aSSume a closed 
position in which Said pairs of Side faces are in abut 
ment with each other and in which each of Said mold 
cavities is Substantially cloSed betWeen Said first and 
Said Second end thereof and an open position in Which 
said pairs of side faces are at least partly spaced from 
each other in a direction transverse to Said die plates, 
Said die plates normally aSSuming and remaining in One 
of said positions and being flexibly deformable into the 
other of said positions; backing mold means adjacent to 
but spaced from Saidend faces,Said backing mold means 
and said end faces defining between themselves a mold 
space for reception of mold material forming the base 
of the brush and said mold space communicating with 
said mold cavities;and means forflexibly deforming Said 
die plates in Said transverse direction into Said other 
position whenever required,the bristles being formed 
and curedinsaid mold cavities when the die plates aSSume 
said closed position and the bristles being at least partly 
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separated from the respective pairs of side faces when 
the die plates assume said open position. 

10,In an injection brush molding apparatus,in com 
bination,a mold assembly including a plurality of ad 
jacent elastically deformabie die plates having opposite 
side faces,first end portions and Second end portions, 
one end Portion of each die plate having an end face 
extending between the respective side faces and the side 
faces of the adjacent die plates forming pairs of Side 
faces defining between themselves elongated mold cavities 
in which bristles are formed and cured upon introduction 
of mold material,Said mold cavities extending from 
Said end faces toward the other end portions of said die 
plates andeach thereof having a firstend terminating at 
the respective end face and a second end spaced from 
said first end,and elastically deformable means for con 
necting Said die plates in the region of the Second ends 
of Said mold cavities,Said mold assembly being adapted 
to assume a closed position in which said pairs of side 
faces are in abutment with each other and an open 
positionin which the firstend portions of Said die plates 
are spaced from each other in a direction tranSverse 
to the elongation of Said elongated mold cavities,Said 
mold assembly normally assuming Said closed position 
and being elastically deformable into Said open position; 
backing mold means adjacent to but spaced from Said 
end faces,said backing mold means and Said end faces 
defining between themselves a mold space for reception 
of mold material forming the base of the brush and said 
mold space communicating with the first ends of Said 
mold cavities;and means for elastically deforming said 
mold assemblyinto said open position,Said mold cavities 
being sealed from each other in closed position of Said 
mold assembly when mold materialis beinginjectedinto 
the mold Space andinto the mold cavities and the bristles 
formed in said mold cavities being at least partly Sepa 
rated from the respective pairs of Side faces when the 
mold assembly is elastically deformed into Said open 
position. 
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11. In an injection brush molding apparatus,in com- 40 
bination,a mold asesmbly including a plurality of ad 
jacent die plates having opposite side faces,first end 
portions,and Second end portions,one end portion of 
each die plate having an end face extending between the 

12 
respective side faces and the side faces of adjacent die 
plates defining between themselves elongated at least 
slightly tapering mold cavities in which tapering bristles 
are formed and cured upon introduction of mold mate 
rial,Said mold cavities extending from Said end faces 
toward the other end portions of Said die plates and 
each thereof having a first end and a Spaced Second end, 
and means for connecting Said die plates in the region 
of one end of each of Said mold cavities,Said die plates 
being adapted to assume a closed position in which Said 
pairs of Side faces are in abutment with each other and 
in which said elongated mold cavities are closed sub 
stantially from Said firstends thereof to Said second ends 
and an open position in which Said pairs of Side faces 
are at least partly spaced from each other in a direction 
transverse to the elongation of Said elongated mold cavi 
ties,Said mold assembly normally aSSuming one of Said 
positions and being deformable into the other of Said 
positions; backing mold means adjacent to but Spaced 
from said end faces;Said backing mold means and Said 
end faces defining between themseives a mold space for 
reception of mold material forming the base of the brush 
and said mold space communicating with Said mold 
cavities;and means for fiexibly deforming Said mold as 
Sembly into Said other position whenever required,the 
bristles being formed and cured in Said mold cavities 
when the mold assembly assume Said closed position and 
the bristles being at least partly Separated from the re 
spective pairs of Said faces when the mold aSSembly 
aSSume Said open position. 
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