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UNITED STATES
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PATENT OFFICE,

ANTON VAN VEEN, OF WEST HARTFORD,

CONNECTICUT, ASSIGNOR TO THE FULLER

BRUSH COMPANY, OF HARTFORD, CONNECTICUT, A CORPORATION OF CONNECTI-

CUT.

WIRE-BENDING MACHINE.

Application filed December

This invention relates to machines for
bending wire structures, more especially in
the nm]\mrr of brushes; and an object of the
invention, among others, is the production
of a I]]‘lCh]nC of this class that shall be
simple - in construction. and particularly
rapid and otherwise eflicient in operation.

One form of machine embodying this in-
vention and in the construction and use of
which the objects herein set out, as well as
others, may be attained, 1s illustrated in the
accompanying drnwm«m in which—

Figure 1.is a view in side elevation of a
machlne embodying my invention, the legs
being broken off and the operation of e]ect~
ing a formed brush being illustrated- in
dotted lines;

Fig. 2 is a top view of the same, some of
the brush structures being broken :off and
other parts of the mechanisia being broken

-away and parts of the runway also being

omitted for clearness;

Fig. 8 is a view similar to Fig. 2; but with
the feed mechanism removed, and illustrat-
ing an intermediate step in the formation
of a bxush

Fig. 4 15 a view similar to Fig. 3, but
ﬂlustmtm(r the position of the partq of the
machine at the termination of the bending
opemhon

Fig. b is a view in clevation looking from

the lcﬂ of the 1nddnm as illustrated in:

Fig. 1; and

Flo 6 is a view of a brush structure as
formed upon the machine,

While the invention is illustrated and de-
scribed herein as employed for bending
brush structures, as is also included in my
copending application filed November 22.
1922, Serial Number 602,503, it will be un-
derstood that it may be equally well adapted
for bending structures other than those used
for brush purposes, and that the invention
s not, therefore: limited to the bending: of
wire structures that may be en 1p10)ed for
any specific purpose.

In the drawings the nuneral 10 indicates
the becd of my improved machine that may
be supported in any suitable manner, as
upon legs 11, a driving shaft 12 being
mounted for rotation upon the bed and hav-
ing means, as a pulley 13, for rotating it,

19, 1924. Serial No. 756,861.

the bearing 14 for the drlvmg{ Qhaft as here- :

in 11111st1'ated being formed on an extension
from a befum(f plate 15 secured to the bed,
and the pulley being preferably loosely

mounted on:the shaft and connected thereto .

as by means of a clutch 16 comprising inter-
engaging members on the pulley and shaft
that are- engaged -and dlsenoaoed as by a
movement of the pulley lenothwme on’ the
shaft, said pulley being looselV mounted on

the shaft for this purpose, and a spring (see

dotted lines in Figure 2) forcing the pulley
in a direction to chseno'atre the clutch mem-
bers; and as shown in I‘1gules 3 and 4 of
the drawings.
in any well known manner, as by a:clutch
operating mechanism 17 controlled in its
operation as by a clutch operating rod and

lever 18 and 19, respectively, the latter hav-

ing-a handle for this purpose. .

A beveled pinion 20 secured to the driving

shaft meshes with a beveled gear 21 secured
to an actuating shaft 22 mounted in a bear-
ing in a houtmnr 23 projecting from the
upper surface of “the bearing plate 15, said
gear being located within said housmof CA
cam disc 24 is secured to the shaft 22 above
the housing 23 and has a former positioning
cam groove 25 in its upper surface and an
ejector cam 26 on its periphery. ‘A crank
dise 27 1s secured to the shaft 922 under-
neath the gear 21 and within the housmg
23, and as Shown by dotted lines in Figure
1 of the drawings, and a crank rod 28, in
the form of a pltman, is pivotally attached
at one end to said gear and at its opposite
end said rod is connected with bending-
“mechanism to be hereinafter described.

A table 29 is supported by the bed, as

by means of sides 30, there being an open’

space within the sides ‘md between the table
and bed. - Guides 31 are secured to the upper
surface of said table to receive a former ae-
tuating slide 32 mounted for reciprocating
movement between said guides and: having

This clutch may be operated
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a former plate 33 secured to it and contain- -

ing former pins 34 rising therefrom, and as
shown in Jfigures 1 and 5.of the drawings,
said pins being disposed to impart any de-
sired shape to a brush structure that is bent
avound said pins. A former actuating bar
35 is secured to or comprises an integral
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projection from said actuating slide and
said bar has a stud with a roll mounted

thereon located in the cam groove 25, and as
shown in Figure 3 of the drawings. This
bar also has a guide slot 36 to receive the
end of the chaft 22 for imparting steady
movement to this end of the bar.

The former plate 33 has a comewhat wide
groove 37 in its upper surface to receive an
ejector 38 in the farm of a plate and upon
which the brush structures, as 39, rest dur-
ing the bending and forming operation.
This ejector platv has a post 10 located at
about its crosswise center, and an exton&mn
41 from said ejector is pivotally mounted
tween ears 42 on a bracket 43 secured to
the front end of the table 29, a part of said
bracket extending under the table and heing
secured thereto. The extension 41 has an
arm 44 located at an angle to the extension
with its end in the path of movement of an
e]ecfor operating stud 45 on an ejector ac-
tuating bar 46 mounted for reciprocating
movement in a groove in the bracket 43, the
end of the bar having a voller in contact
with the edge of the cam disc 24. and in the
path of movement of the ejecting cam 26
thereon.

In the operation of the machine after a
brush structure has been properly formed
thereon and has been released from the
forming elements the cam 26 strikes the
roller on the end of the bar 46 and thus

imparts a quick tilting movement upwardly

to the ejector 38 with a result that the
brushes are thrown, as clearly shown in
Figure 1, from the plate and into a re-
ceptacle that may be suitably located to re-
celve them.

Bending arm operating shafts 47 are vo-
tatably mounted in bearings 48 extending
downwardly underneath the table 29. the
lower ends of said shafts having bending
arm. operating gears 50 in mesh with the
teeth of a rack 51 formed as a part of or
secured to a \11(10 52 mouanted for recipro-
cating movement between guides 53 secure!
to the lower end of a boss 5 projecting
downwardly from the under surface of the
table, and as shown in Figure 5 of the draw-
ings. The rack 51 is located Dbetween the
gears 50, the rack teeth being located on op-
pO‘SItQ edges of the rack. The erank rod
28 is pivotally attached to the end of the
rack, as shown in Figure 1 of the drawings,
and by means of “this rod the rack is
lecxpmmte(l to impart an axial movement
to the shafts 47 and consequently to the
bending arms 55 secured to the upper ends
of the shafts 47.

The bending arms are provided with cars
56 located to pass along the edges of the
table 29, said ears ha\mtr rollers 57 travel-
ing in rolling contact with the under sur-
face of said table. The end of each of the
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arms 55 1s formed with a stationary jaw 58
and a movable .m(l clamping jaw 59, tho
latter heing secured to the upper end of
jaw .utlm(m” post extending «1()\\11\\.11(“\'
through the arm and (‘\fH‘l“‘ upon a ball
60 movable in contact with th(' upper surface
of the table 29, a jaw opening cam 61 and a
jaw releasing eam 62, the jaw opening cams
Leing loeated to open (lw jaws ux the anms
are moved hackwardly and the jaw releasing
cams opening the jaws to release the wires
gripped between them when the arms are
in (heir forward positions. The jaw re-
leasing cam= are pivotally mounted, as shown
in Figure 2 of the drawings, and are cach
provided with beveled surfaces 80—T9. As
the arms 55 swing in their hending move-
ment the balls 60 contact with the m!'res of
the releasing cams and swing them out of
the way. and after the ])r*ndln“ 1 completed
the ond of the slide 32 in its forward move-
ment strikes the edges of the cams and
pushes them forw ard underneath the arms,
the balls traveling up the beveled surfaces
80. and as the arms are swung backwardly
the balls traveling down the beveled sur-
faces T9.

In order that the hrosh structure may be
properly bent around the pins 34 a re(nin-
mg and rectifying put 61 is pum(lwl to
engage the structure during the hending op-
eration and retain a pmtmn thereod in
proper position, in the structure herein
shown this post extending upwardly from a
retaining post support 65 h.um(r its end
bent to overlie the brush structure to pre-
vent the Iatter from rising. The support
65 is secured to and extends from a retain-
ing and rectifying post actuating bar 66
attached to the arms 55. and a= shown in
Figures 3 and 4 of the drawings. =aid bar
havmn slots to receive pins pm]wtuw from
said arms.

In the operation of the machine thas far
described it will be noted that ot cach t’mu
\\dld swinging wovenment of the arnis Hi the
jaws are maintained in their open poxitions
and the ends of the wire co: esoef nunhent
hrush st untmo\ 63 ave located in the ;.1 I)s
of movement of the arms, and as illustrated
in Figure 2 of the dvawings. said structure
being retained in suitable holders to ! e hm'(--
inafter described.  As the ends of the arms
sweep forward the brush structure is maved
from its holder and is carvied  forwaid
aa‘ains(’ the pins 34, Just prior to removal

f the brush structuve from its holder the
lowu ends of the posts G0 pxw off from the
ams 61 and the jaws are, xl(‘](’j(”(‘ Josed,
said jaws heing ~p1mtr actuated for closing
movement if cesived. The central portion
of the brush structure being in contact with
the former pins, the (nds are carrvied for-
ward and the stracture is hent around the
pins, an intermediate position in this hending
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‘to the ‘bowed form of one side, as shown
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operation being shown in Figure 3 of draw-
ings. . During “this bending ‘operation the
former plate 33 s also carried forward under
the operation of the actuating bav 35 and the
cam slot in the disc 24 and into the position
shown in Figure 4. During this movement
of the arms the retaining and rectifyine post
64 1s carried against the brush shnctmo Lo
prevent an outw ardly bowing action of such
structure, which would otherwise take ph(o
In fact, this post positions the back part of
the brush stiucture in a hent form, this to
permit a proper bending of the structuve
around - the pins:34. - It will be noted that
the ejector 38 is slotted, as shown in Figure
4, to permit the movement just described of
the post 64. - During the latter part of the
bending - operation the arms 55 are forced
to the posmon shown in Figure 4, wherein
it will be noted that the ends of the wire
core of the bent structure are at substantially
right angles to that part of said core from
which said ends project, and it will also be
noted that in this final bending movement of
the parts the ejector and the posts 40 and 64
have partially retraced their movements, this
being effected by the cam 25 and the arms
55: It -will further be noted that the sides
of the brush structure are bowed rveversely
in
Figure 3, but this is not sufficient to “set”
the wire and when the structure is released
the wire will spring to the form desived. and
as shown in Figuve 6 of thL drawings, where-
in the finished Structure 78 is shown.

A stop pin 81 projects from the bracket

43 into the path of movement of the army 44

of the ejector as the latter is swung to remove
the bent structures fromn the former. This
movement being somewhat rapid is suddenly
stopped,  with. a result that the forcible
throwing of the: bent stiuctures from the
gjector, hereinbefore referred to,ig caused.

As a means for supplying twisted brush
structures to the grippers at the ends of the
bending arms, a feed runway comprising
sides (u 1y provided -with slets in said sides
to receive the projecting ends of the wires,
and as shown in Figures 1 and.2 of the dvaw-
ings. These bldes as shown herein, each
compriges 1wo Dars separated to create sa u'l
slots, the underbar 68 being secured to the
branches 69—70 of runw ay gupports secured
to the table 29, and the uj 71)01 baws Tl being
secured to straps 72 extending from the lower
bars.

In order that only a smwl brush stro
shall be in position at a time to be engaged
by the grippers, a feed mechant=m is cimyj o g
ed that comprises a pallet 73 having nusnt
74—75 that operate alternately upon the pro
jecting wire ends of the brush corves, and in
a manner that will be readily understood,

4
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to effect a two-step movement of each strie-

ture, the last . of which movements is a re-

nism actuating member and members

leasing movement by the detent-74 and from
which the brush st ucture falls to the posi-
tion shown in Figure 1 in the path of move-
ment of the grippers at.the ends. of the arms
55.  In the construction hervein shovwn there
is'a feed mechanisim as just deh‘('i’ibed apput-
tenant to: cach side of the runway, and each
pallet is operated as by means of an arm 76
located in ‘the path of movement of a detent
operating cam 77 on one-of the arms 55 and
in-a manner that will be readily understood,
but I do not: ¢ontemplate it as a necessity
that the two mechanisins Hll(l“ be opmatou
independlently. .

It may sometimes happen that the bottom
brush of the pile held by the detent in:the
runway will stick or adhere to the “brush
next above it by reason of intermingling of
the brush fibers, with a result that one end
of the brush:structure may be freed, while
the other end will be held. - In such an event,
and in order to give time for the attendant of
the machine to-properly free the brush struc-
ture, I provide means for positioning such
bottom brush spaced apart-from the remain-
der of the pile. "In the mechanisni herein
shown for accomplishing this result 1 pro-
vide a second pallet 82, one on each side of
the runway, located above the pallet 73, and
this pallet may he connected with the pallet
73 as by means of a link 83, as shown in
Figure 1 of the drawings. " Troni this it will
be seen that should the bottom brush in the

-pile be prevented from readily freeing itself

from the balance of the. pile, as to either or
botli ends, the attendant niay manually sepa-
rate it and cause it to fall into position
against the detent 75, from which point the
movement of the brush structure will be fiee
from unintended Interruption.

In accordance with the provisions of the
patent statutes I have described the prinei-

‘ples of operation of my invention, together

with the device which I now consider to
vepresent the best embodiment thereof, but
T desirve to have'it understood that the device
shown is only illustrative, and that the in-
vention may. be'carried out Ly other means
and applied: to uses other than those above:
set out.

I claim—

1. A wire beiding machine including: an”
actuating shaft, a housing in ‘which said
shaft is mounted, a bending mechanism actu-
ating member located within the housing, an
actuatmo meisber loeated without the hous-
ing, and bending mechanism including mem-
buz.a conneeted with . said bending mecha-
con-
nected with said. actuating member “to be
scpfnatdv actuated ther ebv

2. A wire:bending machlnc including an
actuating shaft, a housing in which said
shaft is mounted, shaft duvuw mechfmlsm
located within ' said housing, a bending
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mechanism actuating member located within
the housing, an actmtuw member located
without the housing, and bending mecha-
nism- including members oper: mvelv con-
nected with said bending mechanism actuat-
ing member and members connected with
said  actu: wing member to be separately
actuated thueb_\.

3. A wire bending machine including an
actuating shaft, a housing in which said

shaft 15 mounted. a bending mechanism
actuating member located within the hous-

ing, a cam dise loeated without the housing.
and bending mechanism including bendlnnr
arms, a rod operatively connected  with
said arms and protecting within the housing
and operatively connected with said bendln(r
mechanism actuating member, said bendmrr
mechanism also mcludmg a movably motnt-
ed former and a bar operatively connected
with said former and with said cam dise.

4. A wire bending machine including a
novahly mounted former around which the
wire is hent. oscillating arms for bending the
wire around said former, an actuating shaft,
a caim mounted on said shaft and operatively
connected with said former, a bending mech-
anism actuating member secured to said
shaft, and an operative connection between
said bending mechanism actnating member
and said oscillating arms for actuating the
latter mdepuldentlv of said movably mount-
ed former.

5. A wire bending machine including two
oscillating shafts, means for imparting os-
cillatory movement to said shafts, oscillating
bending arms secured to and projecting from
said shafts. jaws on said arms to grasp the
ends of wires to be bent, means for opening
and closing said jaws to’ grip said wires and
to release them, a former around which said
wires are bent. and means for presenting
wimq in the path of movement of said jaws.

6. A wire bending machine including two
oscillating shafts. means for lmp‘n'tnw 0s-
cillatory movement to said shafts, bending
arms secured to and projecting from said
shafts, jaws on said arms to grasp the ends
of wires to be bent, means for opening and
closing said jaws to grip said wires and to
release them, jaw operating members located
in the path of movement of said jaw opening
and closing means, a former around which

said wires are bent, and means for presenting
w 11 eb in the path of movement of said j jaws.

. A wire bending machine including two
osc1llat1n<r shafts with gears thercon, a y rack
e\tendmﬂr between said gears and meshing
thercmth. means for imparting reuprocat-
ing movement to said rack, bending arms se-
cured to and projecting from said shafts,
jaws on said arms to grasp the ends of wires
to be bent, means for presenting wires in
the path of movement of said jaws, means
for opening and closing said jaws to grip
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said wires and to release them, jaw operating
memnibers located in the path of movement of
said jaw opening and closing means, and a
former around which said wires ave bent.

8. A wire bending machine including {wo
oscillating shafts, means for 1111])(11(111" (5=
cillatory ‘movement to said shafts, bending
arms secured to and projecting from =aid
shafts, ]a\\\ on suid arms to grasp the ends
of wires to be bent, means for opening and
closing said jaws, a cam located | m the path
of movement of said opening and closing
weans to open the jaws as the arms are
swung and to release said jaws for closing
moveient after a wire has been pxc%ntod
between the jaws, means for presenting a
wire with its en(ls in the path of movement
of said jaws, a former around which said
wires ‘m‘ bent, and means for releasing said
]‘m‘ s after said wire has heen bent.

A wire bending machine including two
Osei l]atm«r arms, means for imparting oscil-
Intory movement to said arms, jaws located
on said wrms to grasp the ends of wires to
be bent, means for l)le<entixltr wires in the
path of movement of =aid jaws. means for
opening and closing said j jaws, means located
in the path of movement of said jaw opening
and closing means to operate said jaws o
open them and to close them for gripping
action. means for opening said jaws at the
termination of the bending operation. and
a form around which said wires are bent.

0. A wire bending machine inclnding a
table with a projecting edge. oscillating
arms having jaws to receive wires to be hent,
means for imparting oscitlatory movement to
said arms, jaws on said arms to grasp the
ends of wires to be bent, means for opening
said jaws to grip the ends of wires and to
release them, means for preventing wires in
the path of movement of said jaws, a former
around which said wires are bent, and means
projecting from said arms underneath the
projecting edge of said table to steady the
arms in their reciproeating movement,

A wire bending machine in(fludin;;‘ a
former, a pivotally mounted cjector plate,
means for bending a wire about said former
and overlying said plate, and means for
swinging eaid pldte. on the upper surfuace of
which the wires are received, to carry saidl
wires upwardly, away from said former and
to thereby remove said wires from said plate
ﬂftor they have been bent.

A wire bending machine including a
fmmm- plate, pins pm]o(tnw from k:nd
plate. means for bending a wire around said
pins, a pivotally mounted ejector plate un-
derlying the wire during the bending oper-
ation. and means for swinging said plate 1o
remove the bent structures from said pins.

13. A wire bending machine inceluding a
former plate having a groove, pins project-
ing from said plate, a pivotally mounted
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e]ector plate located in said groove, means
for bending a wire around said pins, and
means for swinging said plate to remove a
bent wire from said. pins.

14. A wire bending machine including a
former, a pivotally mountm ejector phte,
means for bending a wire around said form-
er and overlying said plate, means for forci-
bly swinging said piate to remove wires
from said toxmu, and means for stopping
the swinging movement of said plate. to
cause the bent structure to be thrown there-
from.

15. A wire bending machine including a
reciprocating former, a pivotally mounted
ejector plate, means for bending a wire
around said former and ovulylno said plate,
and & cam disc having a cam to reciprocate
said former and a cam to operate said ejec-
tor plate.

16. A wire bending machine including a
reciprocating former, a pivotally mounted
ejector plate, means for bending a wire
around said former and overlying said plate,
a cam disc having a cam groove, a former
actuating member engaged with said groove
to nnpart 1(\ulnocatmv movement to said
former, a cam located on the periphery of
said cam disc, and an operative conuection
between said last mentioned cam and said
e]ectm plate to impart swinging movement
to the latter to remove a bent structure From
s,nu former.

A wire bending machine including a
former, means. for bending a wire around
said former, a vectifying post, and means tor
imparting relative movement beétween - the
structure being bent and said post sufficient
to place said post in a position to cause the
latter to engage the bent structure during
the bending operation and prevent distortion
beyond the limits of its springing capacity.

. A wire bending machine 1ncluding a
f(n mer, means for btnumn a wire arotnd

said tounel a retaining post, and means for
imparting velative movement between the
structure being bent and said post sufficient
to place said post in a position to cause the
latter to engage a bent structure during the
bending operation and prevent distortion be-
yond the limits of its springing capacity.

19. A wire bending nmchn.e Lndudmu a-

former, means for ben(hﬂ o a wire around
said for mer, a vectifying pc o3t to engage one
side of the bent structure, a retaining nost to
engage an opposite side oi: the bent L,tlmuh
and means for independently operating said
posts to engage said structure as it is being
bent.

20. A wire bending machine including a
former, means for bending a wire around
said formel a rectifying post and means for
moving the bent structure fu_gamst said post
sufficient to place said post in a position dur-
ing the bending operation and prevent dis-

tortion beyond the limits of its sprlngmg
capacity.

21." A wire bending machine including a
former, means for bendmor a wire around
said t(nmex A 1etannnov " post .movably
mouuted, means for moving ‘said -post into
contact with the structure bemor bent, a rec-
tifying post, and means for moving the
structure being bent into contact with said
rectifying post

- 22, A wire bending machine including a
former, an ejector, means for bending a wire
around said former and overlying said ejec-
tor, a rectifying post-secured to said ejector;
and means for imparting relative movement
between the structure being bent and said
1ut1fy1110 post. -

A wire bending machine m(:luchnor a
Iouner, pivotally mounted bending arms For
bending a -wire around said former and
a retaining post carried by said arms, in-
dependently of the wire being bent, into con-
tact with a structure being bent during the
bending operation.

24. ‘A wire bending machine including a
movably mounted. former, a pair of bending
arms, means for delivering wire structures
to said arms to be bent around said former,
anactuating shaft, a connection between said
shaft and said bending arms for operation
of the lutter; and a connection between said
shaft and the former for moving the latter.

25. A wire bending machine including a
former, a pair of pivotally mounted bending
arms for bending wires around said former,
means for operating said arms, jaws located
on said arms, means for automatically open-
ing and dosmu said jaws to release and grip
a wire, and a feed device for presenting
structures in the path of movement of said
jaws and including means for veleasing the
terminal structure for presentation to said
jaws.

26. A wire Dbending ‘machine including
bending mechanism, a feed device including
a runway for a pile of structures to be bent,
means for completely controlling: movement
of ‘said pile of structares, and other means
for controlling movement of one of said
structures in a position separated from the
balonce of said structures. ‘

27. A wire bending machine including
bending mechanism, a feed device including
a runway for a pile of structures to be bent,
a detent for controlling movement of one
of sald structures for delivery to the bend-
ing mechanism, and a detent for independ-
ently and completely controlling movement
of the balance of the structures in the run-
way.

28. A wire bending machine including
bending mechanism, a “feed device 1nclud111<r
a ranway for a pile of structures to be bent

‘a detent for controlling movement of one

of said structures for delivery to the bend-

70

{]

80

85

90

100

105

110

118

120

125




20

&

ing mechanism, a detent for independently
and completely controlling movement of the
balance of the structures in the runway, and
means connecting said detents for simulta-
neous operation thereof.

29. A wire bending machine including an
actuating shaft, a bending mechanism actu-
ating member secured to said shaft, a cam
disc secured to said shaft, bending meclh-
anism including bending arms, a rod oper-
atively connected with said arms and with
said bending mechanism actuating member,
said bending mechanism also including a
movably mounted former, and a bar oper-
atively connected with said former and with
said cam disc.

30. A wire bending machine including
two oscillating shafts with gears thereon,
a rack extending between said gears and
meshing therewith, means for imparting re-
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ciprocating movement to said rack, bending
arms secured to and projecting from said
shafts, jaws on said arms to grasp the ends
of wires to be bent, means for presenting
wires in the path of movement of said jaws,
means for opening and closing «aid jaws to
grip satd wires and to release them, and
a former around which said wires ave bent.

31. A wire bending machine inclnding
two oscillating shafts. means for oseillating
sald shafts, beading arms cccured to and
projecting from sand rhafts. jows on said
arms, means for presenting wires in the path
of movement of «aid jaws to be swept into
the latter in the movement of «aid arms,
means for opening said jaws to receive and
to release the wires and for closing the jaws
to grip said wives, and a former around
which said wires are hent.
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