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PATENT OFFICE. 
BRUSH COMPANY, OF HARTFORD, CONNECTICUT, A CORPORATION OE CONNECT 
CUT. 

WIERE-BENDING MACHINE. 

Application filed December 19, 1924. Serial No. 756,861. 

This invention relates to machines for 
bending wire structures, more especially in 
the making of brushes; and an object of the 
invention, among others, is the production 
of a machine of this class that shall be 
simple in construction and particularly 
rapid and otherwise efficient 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, is illustrated in the 
accompanying drawings, in which 

Figure 1 is a view in side elevation of a 
machine embodying my invention, the legs 
being broken of and the operation of eject 
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 mechanisan being broken 
away and parts of the runway also being 
omitted for clearness; 

Fig. 3 is a view similar to Fig. 2, but with 
the feed mechanism removed, and illust'at 
ing an intermediate step in the formation 
of a brush; 

Fig. 4 is a view similar to Fig. 3, but 
illustrating the position of the parts of the 
machine at the termination of the bending 
operation: 

Fig. 5 is a view in elevation looking from 
the left of the machine as illustrated in 
Fig. 1; and 

Fig. 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 in 
derstood that it may be equally well adapted 
for bending structures other than those used 
for brush purposes, and that the invention 
is not, therefore... limited to the bending of 
wire structures that may be employed for 
any specific purpose. 

in the drawings the ntine'al 10 indicates 
the bed 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 i3, for rotating it, 

the bearing 14 for the driving shaft, as here 
in illustrated, being formed on an extension 
from a bearing 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 disengaged as by a 
movement of the pulley lengthwise on the 
shaft, said pulley being loosely mounted on 
the shaft for this purpose, and a spring (see 
dotted lines in Figure 2) forcing the pulley 
in a direction to disengage the clutch mem 
bers, and as shown in Figures 3 and 4 of 
the drawings. This clutch may be operated 
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 housing 23 projecting from the 
upper surface of the bearing plate 15, said 
gear being located within said housing. A 
can 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 
disc 2 is seculed to the shaft 22 under 
neath the gear 21 and within the housing 
23, and as shown by dotted lines in Figure 
1 of the drawings, and a crank rod 28, in 
the form of a pitman, 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 and between the table 
and bed. Guides 3 are secured to the upper 
surface of said table to receive a former ac 
tuating slide 32 mounted for reciprocating 
movement between said guides and having 
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a former plate 33 secured to it and contain 
ing former pins 34 rising therefrom, and as 
shown in Figures 1 and 5 of the drawings, 
Said pins being disposed to impart any de 
sired shape to a brush structure that is bent 
around 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 shaft 22 for imparting steady 
movement to this end of the bar. 
The former plate 33 has a somewhat wide 

groove 37 in its upper surface to receive an 
ejector 38 in the form of a plate and upon 
which the brush structures, as 39, rest dur 
ing the bending and forming operation. 
This ejector plate has a post 40 located at 
about its crosswise center, and an extension 
41 from said ejector is pivotally mounted be 
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 being 
secured thereto. The extension 41 has a 
arm 44 located at an angle to the extension 
with its end in the path of movement of an 
ejector 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 roller in contact 
with the edge of the cam disc 24, and in the 
path of movement of the ejecting cann 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 can 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 
ceive them. 
Bending arm operating shafts 47 are ro 

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 slide 52 mounted for recipro 
cating movement between guides 53 secure 
to the lower end of a boss 54 projecting 
downwardly from the under surface of the 
table, and as shown in Figure 5 of the draw 
ings. The rack 51 is located between the 
gears 50, the rack teeth being located on op 
posite edges of the rack. The crank 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 
reciprocated 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 ears 

56 located to pass along the edges of the 
table 29, said ears having role's 57 t'aw - 
ing in rolling contact with the under sur 
face of Said table. The end of each of the 
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arms 55 is formed with a stationary jaw 58 
and a movable and clamping jaw 59, the 
latter being secured to the upper end of a 
jaw actuating post extending downwardly 
tli rough the arm and resting upon a ball 
(50 ovable in colt act with the upper surface 
of the table 29, a jaw opening can (51 and a 
jaw releasing c: ) (32. the jaw opening cams 
l:eing located to open the jaws is the ains 
are novel lackwardly and the jaw releasing 
('ins (pening the jaws to release the wires 
grippet between them when the arms are 
in their forward positions. The jaw re 
leasing cans are pivotally mountel, as shown 
in Figtre 2 of the drawings, and are each 
provided with bevelect surfaces 80-79. As 
the aims 55 swing in their bending nove 
elt the balls (3) contact with the eitges of 

the 'eleasing calls all swing them out of 
the Way. and after the bending is coupleted 
the end of the slide 3:2 in its forwar love 
ment strikes the edges of the cams and 
pushes them forward underneath the arms, 
the alls traveling up the beveled surfaces 
SO, and as the arms are swung backwardly 
the as traveling down the beveled sur 
faces 79. 
In order that the lish struct are may be 

l'operly bent around the pins 34 a retain 
ing a not 'ectifying post (34 is provided to 
engage the structure during the ending op 
ei'ation and retain a portion thereof in 
l'oper position, in the structure herein 

shown this post extending upwardly from a 
retaining post support (55 having its end 
bent to overlie the brush structure to pre 
vent the latter fro: rising. The support 
65 is Secured to and extends from a retain 
ing and rectifying post actuating bar (36 
attached to the ains 55, and as Show in 
Figures 3 and 4 of the Irawings, saic lar 
having slots to receive pins projecting from 
said arms. 

II) the operation of the achii is is: in 
described it will be noted at ; (; for 
wai'd swinging lovement of the as i,j } 
jaws are maintained in their open positions 
and the ends of the wire co:es inlet 
}rush structures (33 are located in the at is 
of novement of the arms, and as illustrict 
in Figure 2 of the drawings. sail structures 
being retained in suitable holders to le here 
in after descriled. As the ends of the trans 
sweep forwald the Irish structure is joser 
from its holden' and is carried for wai'i 
against the pins 34. Just prior to removal 
Of the brush structic from its holder the 
lower ends of the posts (30 pass off fro tic 
'alls 61 and the jaws are, therefore, closed. 
said jaws being spring actuated for closing 
11 ovement if desired. The central portion 
of the illush structure being in contact wit} 
the former pins, the (nds are carried for:- 
Ward and the structure is ent around the 
pins, an intermediate position in this bonding 
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operation being shown in Figure 3 of draw 
ings. During this, bending operation the 
former plate 33 is also, carried forward under 
the operation of the actuating bal' 35 and the 
can slot in the disc 24 and into the position 
shown in Figure 4. During this movement 
of the arms the retaining and rectifying post 
64 is carried against the brush structure to 
prevent an outwardly bowing action of silei 
structure, which would otherwise take place. 
In fact, this post positions the back part of 
the brush sti'ucture in a bent form, this to 
permit a proper bending of the structure 
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 position 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 cole from 
which said ends project, and it will also be 
noted that in this final bending novelent of 
the parts the ejector and the posts 40 aind (34. 
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 reversely 
to the bowed form of one side, as shown 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 desirei, and 
as shown in Figure 6 of the di'awings, where 
in the finished structure 78 is shown. 
A stop pin S1 projects from the bracket 

43 into the path of movement of the airlin 14 
of the ejector as the latter is swung to 'enlove 
the bent structures from the forine'. This 
movement being somewhat aid is suddeniy 
stopped, with a result that the forcible 
throwing of the bent stiuctures from the 
ejector, hereinbefore referred to, is caused. 
As a means for supplying twisted brush 

structures to the grippe's at the ends of the 
bending arms, a feed lunway comprising 
sides 67 is provided with slots in said sides 
to receive the projecting ends of the wires, 
and as shown in Figures i and 2 of the draw 
ings. These sides, as shown herein, each 
comprises two bai's separated to create said 
slots, the underbar 6S being secred to the 
branches 69-70 of runway supports secured 
to the table 29, and the uppel' bai's 1 being 
secured to straps 72 extending from the lowe!' 
bars. 

In order that only a single brush strict 'e 
shall be in position at a time to be engaged 
by the grippel's, a feed mechanism is enply 
ed that comprises a pallet 3 having (letet: 
74-75 that operate alternately upon the '3- 
jecting wire ends of the brush cores, and in 
a manner that will be readily understood, 

.. 

to effect a two-step movement of each stilic 
ture, the last of which movements is a re 

8, 

leasing movement by the detent 74 and from 
which the brush structure 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 herein shown there 
is a feed mechanism as just described appur 
tenant to each 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 can 77 on one of the aims 55 and 
in a manner that will be readily understood, 
but I do not contemplate it as a necessity 
that the two nechanisans shall be operated 
independently. . . * 

It may sometimes happen that the bottom 
brush of the pile held by the detent in the 
rtillway 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 blush 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 mechanism herein 
shown for accomplishing this result I pro 
vide a second pallet 82, one on each side of 
the 'unway, located above the pallet 73, and 
this pallet may be connected with the pallet 
73 as by means of a link S3, as shown in 
Figure 1 of the drawings. From this it will 
be seen that should the bottom brush in the 
pile be prevented from leadily freeing itself 
from the balance of the pile, as to either of 
both ends, the attendant may manually sepa 
Fate it and cause it to fall into position 
against the detent, 75, from which point the 
innovelinent of the brush structure will be free 
from unintended interruption. 
In accordance with the provisions of the 

patent statutes I have described the princi 
pies of operation of my invention, together 
with the device which I now consider to 
represent the best embodiment thereof, but 
desire to have it understood that the device 

shown is only illustrative, and that the in 
vention may be carried out by othe' means 
and applied to uses other than those above. 
Set Olt. 
I claim 
1. A wire bending machine including an 

actuating shaft, a housing in which said 
shaft is mounted, a bending mechanism actu 
ating hember located within the housing, an 
actuating helber located without the hous 
ing, and bending mechanism including mem 
bel's connected with said bending mecha 
nism actuating membel' and members con 
nected with said actuating member to be 
separately actuated thereby. 

2. A wire bending machine including an 
actuating shaft, a housing in which said 
shaft is mounted, shaft driving mechanism 
located within said housing, a bending 
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mechanism actuating member located within 
the housing, an actuating member located 
without the housing, and bending mecha 
nism including members operatively con 
nected with said bending mechanism actuat 
ing member and members connected with 
said actuating member to be separately 
actuated thereby. 

3. A wire bending machine including an 
actuating shaft, a housing in which said 
shaft is mounted, a bending mechanish 
actuating member located within the hous 
ing, a can disc located without the housing. 
and bending mechanism including bending 
arms, a rod operatively connected with 
said arms and protecting within the housing 
and operatively connected with said bending 
mechanism actuating member, said bending 
mechanism also including a movably mount 
ed former and a bar operatively connected 
with said forme' and with said cam disc. 

4. A wire bending machine including a 
Ilovably mounted former around which the 
wire is bent. Oscillating arms for bending the 
wire around said former, an actuating shaft, 
a cam 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 actuating member 
and said oscillating arms for actuating the 
latter independently 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 
wires in the path of movement of said jaws. 

6. A wire bending machine including two 
oscillating shafts, means for imparting os 
cillatory movement to said shafts, bending 
arms secured to and projecting from said 
shafts, jaws on said alms to grasp the ends 
of wires to be bent, means for opening and 
closing said jaws to grip said wiles 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 
wires in the path of movement of said jaws. 

7. A wire bending machine including two 
oscillating shafts with geal's thereon, a rack 
extending between said gears and meshing 
there with, means for imparting reciprocat 
ingr 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 
members located in the path of movement of 
said jaw opening and closing means, and a 
fore around which said wires are bent. 

S. A wire bending machine including two 
oscillating shafts, means for imparting os 
cillatory novellent to said shafts, bending 
a's secured to and projecting from said 
shafts, jaws oil said arms to grasp the ends 
of wires to be bent, means for opening and 
closing said jaws, a cam located in the path 
of movement of said opening and closing 
leans to open the jaws as the artins are 
swing and to release said jaws for closing 

() veinent after a wire has been presented 
between the jaws, means for presenting a 
wire with its ends in the path of movement 
(if said jaws, a former around which said 
wires are bent, and means for releasing said 
jaws after said wire has been bent. 

9. .\ wire bending machine including two 
Oscillating arms, means for imparting oscil 
latory movement to said arms, jaws located 
on said arms to grasp the ends of wires to 
be lent, means for presenting wires in the 
path of movement of said jaws, means for 
opening and closing said jaws. Incans locatel 
in the path of movement of said jaw opening 
and closing means to operate said jaws to 
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. 

1(). A wire bending machine including a 
table with a projecting edge, oscillating 
arlins having jaws to receive wires to be lent. 
means for imparting oscillatory movement to 
said arms, jaws. On Said arms to grasp the 
ends of wires to be bent, means for openir 
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 reciprocating movement. 

11. A wire bending machine including a 
former, a pivotally mounted ejector plate. 
means for bending a wire about said former 
and overlying said plate, and means for 
swinging said plate. On the upper surface of 
which the wires are received, to carry sail 
wires upwardly, away from said former and 
to thereby remove said wires fron said plate 
after they have been bent. 

12. A wire bending machine including : 
foi'mer plate, pins projecting from said 
plate, means for bending a wire around sail 
pins, a pivotally mounted ejector late ill 
derlying the wire during the bending cler 
ation, and means for swinging said plate ti 
1emove the bent structures from said pins. 

13. A wire bending machine including : 
former plate having a groove, pins project 
ing from said plate, a pivotally mounted 
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ejector 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 mounted ejector plate, 
means for bending a wire around said form 
er and overlying said piate, means for forci 
bly swinging said plate to remove wires 
from Said former, and means for stopping 
the swinging movement of said piate 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 overlying said plate, 
and a cam disc having a cam to reciprocate 
said former and a can 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 can disc having a can groove, a former 
actuating member engaged with said grOOve 
to impart reciprocating movement to Said 
former, a can located on the periphery of 
said can disc, and an operative connection 
between said last mentioned cann and said 
ejector plate to impart Swinging movement 
to the lattei' to rejove a belt, structure from 
said former. 

17. A wire bending machine including a 
former, means for bending a wire around 
said former, a rectifying post, and means for 
imparting relative movement between 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. 

18. A wire bending machine including a 
former, means for bending a wire around 
said former, a retaining post, and means for 
impaiting relative 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 pieve: it distortion be 
yond the limits of its springing capacity. 

19. A wire bending machie including a 
former, means for bending a wire around 
said former, a rectifying post to engage One 
side of the bent structure, a retaining post to 
engage an opposite side of the bent structure. 
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 arolind 
said former, a rectifying post, and means for 
moving the bent structure against said post 
sufficient to place said post in a position dur 
ing the bending operation and prevent dis 

tortion beyond the limits of its 
capacity. 

21. A wire bending machine including a 
former, means for bending a wire around 
said former, a retaining post movably 
Inourited, means for moving said post into 
contact with the structure being 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 
to', a rectifying post secured to said ejector, 
and means for imparting relative movement 
between the structure being bent and said 
rectifying post. . . V 

23. A wire bending machine including a 
foriner, 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 
lending 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, 
an actuating shaft, a connection between said 
shaft and said bending arms for operation 
()f the latter, 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 
iing and closing 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 releasing the 
terminal structure for presentation to said 
jaws. 

26. A wire bending 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 structures, and other means 
for controlling movement of one of said 
structures in a position separated from the 
balance 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 said 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 
lending mechanism, a feed device including 
a runway for a pile of structures to be bent, 

springing 

a detent for controlling movement of one 
of said structures for delivery to the bend 
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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 calm 
disc secured to said shaft, bending mech 
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 geal's thereon, 
a rack extending between said gears and 
meshing there with, means for imparting re 
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ciprocating movement to said rack, bending 
arms secured to and projecting fron said 
shafts, jaws on said aris to grasp the ends 
of wires to be bent, means for prescinting 
wires in the path of movement of sail jaws, 
means for opening and closing said jaws to 
grip said wires and to release then, and 
a former around which said Wii'es are bent. 

31. A wire bending machine including 
two oscillating sla?ts, means for oscillating 
saic shafts. be inding arms sc(''('d to and 
projecting from said shafts. jaws on said 
arms, means for presenting wires in the path 
of novement of said jaws () be swept into 
the latter in the movement of said arms, 
means for opening said jaws to receive and 
to release the wires and for closing the jaws 
to grip said wires, and a former around 
which said wires are lent. 
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