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59 Claims (Cl 140-71) . V 
The main objects of this invention are: 9-9 of Figs. 1 and 10 showing details of the actu 
First, to provide a wire working machine espe-- ating means for the formers. 

cially adapted for the manufacture of garment Fig. 10 is a fragmentary view on a line corre 
hangers which is of very large capacity. sponding to line O-O of Fig. 9. 
Second, to provide a wire working machine Fig. 11 is a face view of one of the former actu- 5 

which is entirely automatic in Operation. ating cams. 
Third, to provide a wire working machine in Fig. 12 is a fragmentary view in section on line 

5 

which the wire is fed to the forming position by 
a continuously driven feed which operates to 

10 position a piece of wire in forming position while 
the forming operations are being performed on 

2-2 of Fig. 9 showing details of the adjustment 
for the rack thrust roller whereby the position 
of the rack may be adjusted to compensate for 10 . 
Wear, stock variations, and the like. 

Fig. 13 is an enlarged detail partially in sec 
tion on line 3-f3 of Figs. 1 and 19 showing de 
tails of the twisting and hook forming mecha 
nism, 

Fig. 14 is a face view of the twister actuating 
can taken online 4-4 of Fig. 1. 

Fig. 15 is an enlarged detail elevation partially 
in section of the twister. 

Fig. 16 is an enlarged detail section on line 20 
6-6 of Fig. 15. - 
Fig. 17 is a detail section on line T-7 of Fig. 

16 showing the relation of the formers to the 
Work. w 

Fig. 18 is a fragmentary view in section on line 25 
8-8 of Fig. 16 showing further details of the 
relation of the formers to the Work. 

Fig. 19 is an enlarged fragmentary view on line 
9-9 of Figs. 3 and 23 showing details of the 
hook former. 
- Fig. 20 is an enlarged fragmentary view sec 
tioned on line 20-20 of Fig. 19 showing details 
of the actuating means for the hook former. 

Fig. 3 is an enlarged fragmentary view Fig. 21 is a detail view sectioned online. 2-2 5 O grin P of Fig. 19 showi he rming S 3 
35 tially in vertical section on line 3-3 of Fig. 2 g showing the hook fo ne in its initial work engaging position. 

shing AfA view show Fig. 22 is a detail section corresponding to that 3. l of Fig. 21 showing the hook forming means in 
ing portions of the left hand end of the machine, g 9. 3. Y- fully actuated position. 

40 particularly the cut-off. . . . . Fig. 23 is an enlarged detail view mainly in 40 
Fig. 5 is a fragmentary view Sectioned on line section on line 23-23 of Figs. 1 and 24 showing 

5-5 of Figs. 1 and 4. the operative relation of the forming means, the 
Fig.6 is a fragmentary section corresponding twister and the hook forming means, the hook . . 

to that of Fig. 5 with the parts in another posi forming means being in actuated position. 
45 tion, the piece of stock shown in Fig. 5 having Fig. 24 is a detail plan view showing details 45 

been delivered to forming position. of stock positioning and stripper or work knock 
Fig. 7 is a face view of the cut-off or shear Out means. 

actuating can on a line corresponding to line 7-1 Fig. 25 is an enlarged detail section on a line. 
of Fig. 4. corresponding to line 25-25 of Fig. 24, the parts 

50 Fig. 8 is a fragmentary plan view with parts being shown in retracted position by full lines 50 
omitted illustrating the forming die and coacting and in actuated position by dotted lines. 
formers, the formers being shown in different po- Fig. 26 is an enlarged detail view on line 26-26 
sitions by dotted lines. of Fig. 24. 

Fig. 9 is an enlarged fragmentary view par - Fig.27 is an enlarged detail section on lin 
65 tially in section on a line corresponding to line 27-27 of Fig. 24. 

a previously fed piece. 
Fourth, to provide a wire working machine 

which produces a very uniform product and One 
in which all parts are sturdy and, hence, rigid 
and durable. Fifth, to provide a garment hanger forming 
machine in which the parts may be readily 
changed and adjusted to enable the production, 

20 of hangers of different shapes. . . 
Objects pertaining to details and economies of 

construction and operation of my improved 
hanger forming machine will definitely appear 
from the detailed description to follow. The in 
vention is defined in the claims. 
A machine embodying the features of my in 

vention is clearly illustrated in the accompanying 
drawings, in which: . 

Fig. 1 is a plan view of a wire working ma 
chine, adapted for the forming of garment 
hangers, embodying my invention. 

Fig. 2 is an end elevation looking from the left 
of Fig. 1. 
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Fig. 28 is an enlarged detail section on line 
28-28 of Fig. 24. 

Fig. 29 is a fragmentary plan view of means 
for actuating the right-hand end of the stock feed 
bar. 

Fig. 30 is an enlarged detail view mainly in 
Section on line 30-30 of Figs. 29 and 31. 

Fig. 31 is an enlarged detail view mainly in 
section on line 3-3 of Fig. 29 showing further 
details of the stock feed means. 

Fig. 32 is an enlarged detail section on line 
32-32 of Fig. 31. 

Fig. 33 is a diagram of the cycle of movement 
of the machine. 

Fig. 34 is an illustration of the relation of the 
wire straightening means to the feed means. 

Fig. 35 is a plan view of the work after the 
forming operations are completed. 

Fig. 36 is a plan view of the work after the 
twisting operation. 

Fig. 37 is a perspective view of the completed 
piece of work, 
The embodiment of my invention illustrated is, 

as Stated, a machine for making wire garment 
hangers. 
The frame or pedestal is of such design as 

to provide a rigid foundation and support for 
the various parts, the bed 2 being rigidly mounted 
On the frame. The stock 3 is fed to the machine 
from a bale Or Spool. 4, the wire first passing 
through a wire straightening means of the rotary 
type indicated at 5 and disposed in the housing 
6. The wire is drawn through the straightening 
means by the continuously delivering coacting 
feed rollers 7 and 8, the roller 8 being carried by 
the swinging bracket 9 pivoted at 0 and ten 
sioned by the spring if on the rod-like support 
2 arranged through the end of the bracket and 
having a spring tensioning nut 3 on its upper 
end. This bracket, see Figs. 1, 2 and 3, carries 
the driven shaft 4 for the upper feed roll. This 
shaft is provided with a pinion 5 at its rear end 
meshing with the pinion 6 on the shaft 7 of the 
lower feed roll. This shaft has a beveled 
gear 8 meshing with the beveled gear 9 on the 
camshaft 20 disposed in suitable bearings at the 
rear of the machine. 
The machine illustrated has an individual driv 

ing motor 2, the shaft 22 of which has a pulley 
50 

55 
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23 connected by the belt 24 to a pulley 25 on 
the stub shaft 26 which is in turn provided with 
a pinion 27 meshing with the driven gear 28 on 
the cam shaft 20. The motor shaft 22 has a 
pulley 29 connected by the belt 30 to a pulley 3 
on the rotary straightener 5, see Figs. 1 and 2. 
The driving belt 24 is of the multiple type. 
With this arrangement the feed rolls are con 

tinuously driven advancing the stock until the 
front end thereof comes into contact with the stop 
32 alined therewith, see Figs. 1 and 31. While 
the frictional engagement of the feed rollers with 
the stock is such as to positively advance it 
against the stop, the rolls slip during the period 
in which the stock is in position shown in Fig. 
31, that is, with its end in engagement with the 
stock. Q 
When the stock has reached this position it is 

cut off by a cutter comprising the shear block 
33 having mounted. On its front side the shear 
plate 34 to which the stock is advanced through 
the quill or guide 35. The cutter 36 which coacts 
with the shear plate is adjustably mounted in the 
reciprocating cutter head 3 mounted on and 
reciprocating with the slide 38. A suitable way 
39 is provided for this slide, see Figs. 1, 4 and 5. 

58 supported on the bed of the machine. 

2,085,658 
The cutter blade 36 is camped in its holder 40 
in the cutter head by means of the clamp or 
holder 4. An adjusting screw, 42 is provided for 
adjusting the blade longitudinally. 
The cutter head is mounted for transverse ad 

justment on the slide and has a slot 43 receiving 
the clamping bolt 44 as best shown in FigS. 4 and 
5. This provides for very easy and accurate ad 
justment of the cutter. The shear block 33 is 
also mounted for adjustment and provided with 
a slot 45 receiving the clamping bolt .46, see 
Fig. 4. 
When the wire is fed from the guide 35 it is 

delivered between the supporting bar - 47 and 
the feed bar 48, the latter having a downwardly 
facing longitudinal slot 49, see Figs. 5 and 6. 
When the cutting mechanism described severs 
the stock the resulting work blank 50 is supported 
within this slot or between the feed bar and its 
coacting support, see Figs. 5 and 6. The Sever 
ing movement of the slide 37, however, Continues 
until the work is discharged upon the rests 5, 
dropping in front of the grooved rollers 52 dis 
posed at the ends of the forming mechanism and 
upon the shoulders- 53 of the former arms 54, 
which are positioned in cooperative relation to 
the form block or plate 55, see Figs. 9 and 10. 
The form plate 55 is of suitable size and shape. 
to correspond with the body portion of the hanger 
which is to be formed thereon. 
The former arms 54 carry the formers 56. 

which coact with the form block, bending the 
arms of the hanger around the form block. The 
from plate 55 is mounted on the under side of the 
supporting plate 57 which is mounted upon the 

( 

5 

20 

30 

35 
shouldered upper ends of the fixed posts or shafts 

The 
purpose of thus mounting the form plate is to 
permit the work to be ejected downwardly 
through the bed or frame of the machine. 40 
The former arms 54 are pivotally mounted on 

these shafts 58 and provided with pinions 59 CO 
acting with the racks 60 for actuating the former 
arms, see Fig. 9. The hubs of the former arms 
rest upon collars 6 on the shaft or post 58, the 
top supporting plate 57 holding the parts in 
proper assembled relation. The hubs of the 
former arms are provided with cammed clamp 
ing members 62 which cooperate with the front 
side of the form plate in gripping the wire adja 
cent the ends of the form plate during the final 
forming of the hanger upon the form plate. 
When the stock is discharged from the cutter 

the former arms are in the position shown by 
full lines in Fig. 8. This discharging position is 
momentary, and it will be noted by reference to 
the actuating cam 64 for the cutter head that 
the actuating ratchet 65 of the cam groove 66. 
is embraced by a relatively small portion of the 
circumference of the cam so that the feed bar 
48 is quickly returned to its receiving position. 
As soon as the longitudinal slot or groove 49 is 
brought into register or alinement with the wire 
guide 35 the feeding of the wire is resumed. 
The racks 60 for actuating the former arms 

are actuated in unison from the cams 6 on the 
main cam shaft, one of these cams being on 
the face of the gear 28 through which the shaft 
20 is driven. These cams are formed with a 
considerable dwell portion 68, see Fig. 9, the pur 
pose being to hold the former arms in their fully 

45 

50 

60 

70 

actuated position during the twisting and hook 
forming operations. 
The formers 56 are adjustably mounted upon 

the former arms, adjusting screws 69 being pro s 



O 
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vided. The formers are secured in their adjusted 
positions by means of bolts 70 engaging slots 7 
in the formers. The form plate, which is of 
general triangular shape, is provided with a cen 
tral tongue or projection 72 at its apex, which 
coacts with the conformed end portions 73 of 
the formers in providing the hanger, designated 
generally by the numeral T5, Fig. 37, with a loop 
6 at the apex of the shank 7T. This tongue fur 
ther coacts in holding the ends of the wire during 
the twisting operation. . 
The formers have wire receiving grooves 78 in 

their inner faces and in their ends, see Figs. 16 

.5 

20 

30 

40 

and 17. The outer portions 79 of these grooves 
in the ends of the hangers are of such size as to 
permit twisting of the wire within the groove and 
while it is firmly clamped in the grooves 78 upon 
the form plate and its tongue T2. 
The rollers 52 are positioned at the ends of 

the guides 80 and 8 which have undercut or 
grooved faces 82 receiving and guiding the ends 
of the stock as they are swept around by the 
closing actuation of the formers. The rollers 52 
are positioned at the ends of these guides, and 
inasmuch as the ends of the stock project be 
yond these rollers, as the stock is delivered to . 
forming position, initial bends or angles are 
formed in the arms of the stock as the ends are 
drawn around these rollers and guided thereby 
into the guides 80 and 8, see the several positions 
of the parts indicated in Fig. 8. 
The bends formed in the arms of the stock are 

approximately right-angled bends as shown in 
the first dotted position in Fig. 8 so that as the 
-work is carried to the completely formed posi 
tion shown in that figure the ends are given a 
final set or forming operation as they are clamped 
upon the form and upon a tongue and brought 
into parallel relation as shown in Fig. 35. It 
will be observed that one end 83, see Fig. 35, is 
substantially longer than the other end 84, thus 

50 

providing stock for the hook of the shank. The 
position of the stop 32 determines the length of 
the longer arm of the shank. 
To operate the feed bar 48 one end is engaged 

as described with the cutter head 37, the feed 
bar having a lug 85 engaging a recess 86 in the 
head, see Figs. 5 and 6. The opposite end of the 
feed bar is actuated in synchronism by means of 
the slide 87 having an overhanging arm 88 to 
which the bar is secured, see Fig. 30. The slide 

5 5 

60 

75 

87 is actuated by a cam 89, the cam groove 90 
of which corresponds to the cam groove of the 
cutter actuating cam 64. With this arrange 
ment of parts the stock is accurately positioned 
relative to the form block and the former arms, 
the swinging movement of the former arms bend 
ing the ends of the stock and carrying them into 
the guides, as stated, and holding them around 
and upon the form block. . . . 
To provide further security in the retaining 

engagement of the guide 8 with the long arm of 
the shank, the guide is provided with a spring 9 
which overlies the path of the wire, see Fig. 8. 
This insures the proper guiding of the shank ends 
of the stock to the twister. During the latter part 
of the stroke of the forming arms, the clamping 
member 62 on the former arms securely grips 
the work and prevents its sliding movement as 
the final forming stress is applied thereto. 

In order to provide adjustment for the throw of 
the former arms the journals 92 of the cam en 
gaging rollers 93 are eccentrically disposed rela 
tive to their supporting studs 94. These support 
ing studs are rotatable in the racks and are se 

cured in adjusted position by means of the screws 
95 engaging the split ends of the rack, See Fig. 9. 
This provides a fine adjustment, compensating 
for light inaccuracies in machining and those 
resulting from wear. 5 
When the shankarms are brought into final 

position by the closing of the former arms or 
jaws, they are brought into operative relation to 
the twister, which comprises a twister head 96 
Supported for rotative and axial movement on the 0 
shaft 97. This shaft has an elongated pinion 98 
driven from the vertically reciprocating fack 99, 
this arrangement being such that the shaft is ro 
tated while it is being reciprocated. 
On the twister head is a pair of jaws 00 15 

mounted on opposed pivots 0 and lying, when 
in advanced position, so that the arms of the 
shank are swung between them during the final 
closing movement of the forming members. The 
faces of the jaws have longitudinal slots 02 at 20 
the Outer ends of the jaws adapted to receive the 
wires when the jaws are closed thereon, thereby 
engaging and holding the wires in parallel rela 
tion with the jaws. 
To facilitate the guiding of the long arm of the 25 
hank into the jaws, the pivots of are provided 
with beveled heads 03, and as a further guide 
means the twister head 96 is provided with a 
forked guide 04 projecting between the inner 
ends of the jaws. The jaws are urged to open 30 
position by means of the spring fo5. They are 
closed upon the work by means of the wedge 
shaped reciprocating cam 06 secured to the end . 
of the push rod Oil arranged longitudinally 
...through the shaft 97. This rod is actuated from 35 
the bent lever fo8 pivoted at 09 and suitably 
connected to the end of the pushrod at one end, 
the other end of the lever being operatively as 
sociated with an actuating cam le on the cam 
wheel f. 40 

It will be noted that the cam ffo is open at its 
ends, and to insure the roller f 12 on the lever being picked up by the cam an adjustable stop 
3 is provided limiting the outstroke of the push 

rod, see Fig.13. 45 
The twister head and its supporting shaft are . 

mounted on the carriage 4 disposed in a suit 
able horizontally disposed slideway 5, see Figs. 
13 and 19, which permits bodily retraction of the . 
twister mechanism out of the path of the hook 50 
former designated generally by the numeral f6. 
This twister carriage 4 is actuated by the cam 
member if, which is provided with a cam groove 

cooperating with a roller 8 carried by the 
stud 9 projecting from the carriage: 55 
The rack 99 is operated in proper timed rela 

tion to the hanger forming operations and the 
hook forming mechanism, the actuating means 
comprising the lever 29 pivoted at 20 and slotted y 
to engage the pin 12 f on the lower end of the 60 
rack which reciprocates in a suitable slieway 
or guide, the lever being actuated by the cam 22 
having a cam groove 23 in the face thereof and 
receiving the roller 24 on the lever 29. The cam' groove 23 is provided with an adjustable C5 
ratchet 25 located at the end of the portion. 126 
of the cam groove which actuates the twister to 
twist the shank. The purpose of this is to com 
pensate for the slight tendency of the twisted 
wires to react or untwist as a result of the twist- 70 
ing stresses placed thereon. 
As the roller passes from this lift it imparts a 

slight reverse movement to the twister shaft and 
at this time the carriage is retracted, withdraw- . 
ing the twister from the path of the hook former. 75 
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4. 
While the twister carriage is in retracted posi 
tion the hook forming head 27 is actuated to op 
erative position and rotated to form the hook 28. 
The twister head is carried by the shaft 29 ro 

tatively mounted in the vertical bearing 30 
and provided with an elongated pinion 3. The 
hook forming head 2 is provided with a circular 
form member 32 disposed off center relative 
to the head and a cooperating bending roll 33 
acting as the shaft is rotated to Wrap the end 
of the shank around the form, the form 32 at 
the same time swinging to centrally position the 
hook as shown in Fig. 22, that is, to bring the 
hook into a balanced position relative to its 
shank. The roller f33 is preferably grooved to 
minimize the lateral slipping of the work. 
When the hook forming head is advanced to 

Work engaging position the circular form block 
and the forming roller are in the position shown 
in Fig. 21. The shaft 29 is then rotated to hook 
forming position shown in Fig. 22 and the shaft 
is then retracted. The shaft 29 is rotated by . 
means of the segment 34 pivoted at 35 and 
having an arm 36 engaging the peripheral can 
groove 37 in the cam member 38 on the shaft 
20. This cam groove is so conformed that the 
hook forming end is rotated in its advanced or 
work engaging position; it is then retracted and 
rotated in the opposite direction to initial posi 
tion. . 
The reciprocation of the head is effected 

through the bell crank lever 40 pivoted at 4 
and provided with a roller 42 coacting with 
the cam 43 on the periphery of the cam men 
ber 38. The lever 40 is controlled by the cam 
43 on the cam member , this being prefer 
ably shaped to synchronize the reciprocating 
movement of the hook forming head with its ro 
tative movement and the reciprocating move 
ment of the twister head. A spring 45 holds the 
roller 42 into engagement with the Cam mem 
ber. The elongation of the pinion 3 permits 
the rotative actuation of the shaft 29 as de 
scribed at the ends of its stroke. 
The form plate or block 55, as stated, is 

mounted on the under side of the support 57 SO 
that the completed hangers are discharged 
downwardly through the bed of the machine. 
The work ejector consists of a crosshead 46 
mounted on the reciprocating plunger rod 47 
disposed centrally at the front of the machine, 
the crosshead having a pair of end knock-outs 
48, a central knock-out 49 and a rear knock 
out 50. These are supported for vertical ad 
justment in the crosshead, set-screws 5 being 
provided for securing them in their adjusted 
positions. When the crosshead is in its raised 
or normal position the lower ends of the tappets 
or knock-outs are above the Work: As the cross 
head is lowered the work is stripped from the 
form plate and, as stated, discharged down 
wardly through a central opening in the bed of 
the machine to a chute or guide, not illustrated. 
The tappet 150 is forked at its lower end to em 
brace the shank, see Fig. 26. y 
This crosshead also carries a series of stock 

positioning members or pushes 54 disposed in 

70 

alinement and reciprocating at the front of the 
bar-like Work rest 47 so that when the Severed 
piece of stock is discharged by the feed bar 49 
it is positively carried down upon the positioning 
supports as described. The details of the work 
ejector and stock positioning means are illus 
trated in Figs. 24-28, inclusive. 
The plunger rod 47 is actuated by means of 
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the lever 75 pivoted at 76 and controlled by 
the cam TT, see Fig. 23. A guard 78 is provided 
for the crosshead, see Figs. 1 and 23, and an 
apron-like guard 79 is provided for the pinions 
59. 
This arrangement permits substantially con 

tinuous feed of the stock and the finished work 
is discharged without necessitating retraction or 
positioning of the operating parts other than is 
necessary in their forming function and to re 
ceive the stock. 

In Fig. 33 I have illustrated by chart or dia 
gram the cycle of movements of the several 
Coacting elements of the machine, these ele 
ments being illustrated by concentric circles and 
the period of their functioning relative to the 

O 

5 

other parts being shown by full lines. By refer 
ence to this diagram it will be noted that the wire 
fed, indicated by the line 55, is interrupted but a 
relatively short period. W. 
The first forming step is indicated by the line 

56; the twister jaw grip is indicated at 57; 
the Succeeding twisting is indicated at 58, and 
the succeeding twister tension release is indi 
cated at 59. The twister jaw release is indi 
cated at 60 and the twister slide retraction is 
indicated at 60. The next step, the movement 
of the hook former into work engaging position, 
is indicated at 62; the hook winding or forming 
is indicated at f63 and the succeeding hook 
former tension release is indicated at 64. The 

... hook former retraction or up movement is in 
dicated at 65. The left or return movement of 
the twister jaw is indicated at 66 and the 
former return at 67, followed by a stripper down 
or discharge stroke 68. During this stripper 
down stroke the cut-off 69 in or work stroke 
and To out stroke occurs. The stripper up 
stroke fill occurs during a portion of the first 
forming stroke. It will be noted that there is 
Some overlapping in the operation of these vari 
ous elements but they are synchronized with the 
purpose of securing maximum use. 
My improved wire working machine is of very 

large capacity, results in a uniform product, and 
requires a minimum amount of attention. The 
parts are so formed and arranged that the stress 
thereon in Operation is minimized, which results 
in durability. 

I have not attempted to illustrate certain 
modifications and adaptations which might be 
desirable for particular work as it is believed that 
this disclosure will enable those skilled in the 
art to which my invention relates to embody or 
adapt the same as may be desired. 

Having thus described my invention what I 
claim as new and desire to secure by Letters Pat 
ent is: 

1. In a wire working machine, the combination 
With a bed having a Work discharge opening, 
continuously driven stock feed rolls, a cutter, a 
horizontally disposed work supporting bar to 
which said feed rolls deliver provided with a stop 
at its end opposite said feed rolls, a feed bar 
slidably mounted on Said work supporting bar 
and grooved to receive the Work delivered from 
said feed rolls, work rests to which said feed bar 
delivers, a form plate Suspended above said dis 
charge opening of Said bed in operative relation 
to said work rests and having a central tongue 
on its rear edge, forming arms pivotally mounted 
at the front of said form plate, formers having 
grooved Work engaging faces adjustably mounted 
on said forming arms to coact with said form 
plate and its Said tongue, a twister means and a 
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hook forming means successively operating on 
the work while it is clamped upon said form plate 
by said formers, an ejector and work positioning 
means comprising a cross-head provided with a 
plurality of strippers for stripping the formed 
work from said form plate and with Work posi 
tioning means operative to position the Work dis 
charged from said feed bar, and means for actu 
ating said cutter, feed bar, former arms, twister 
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means, hook forming means and crosshead in 
timed Sequence. 

2. In a wire Working machine, the combina 
tion of a horizontally disposed Work Supporting 
bar, a feed bar slidably mounted on said work 
supporting bar for transverse movement and hav 
ing a longitudinal work receiving groove facing 
said work Supporting bar and adapted to be un 
covered when the feed bar is advanced, work 
rests to which said feed bar delivers, and a form 
plate in operative relation to said work rests. 

3. In a wire working machine, the combination 
of a horizontally disposed work supporting bar, 
a feed bar slidably mounted on said Work Sup 
porting bar for transverse movement and hav 
ing a longitudinal work receiving groove facing 
said work supporting bar and adapted to be un 
covered when the feed bar is advanced, work 
rests to which said feed bar delivers, a form 
plate in operative relation to said work rests, and 
forming arms pivotally mounted at the front of 
said form plate and provided with work rests and 
with cammed work clamping members acting to 
clamp the work against the form plate when the 
forming arms are actuated. - 

4. In a wire working machine, the combination 
of a horizontally disposed Work Supporting bar, 
a feed bar slidably mounted on Said work Sup 
porting bar for transverse movement and hav 
ing a longitudinal work receiving groove facing 
said work supporting bar and adapted to be un 
covered when the feed bar is advanced, work 
rests to which said feed bar delivers, a form plate 
in operative relation to said work rests and hav 
ing a central tongue on its rear edge, forming 
arms pivotally mounted at the front of said 
form plate, formers having grooved work engag 
ing faces adjustably mounted on said forming 
arms to coact with said form plate and its said 
tongue, grooved curved guide members for the 
ends of the work as it is bent around said form 
plate, grooved work engaging rollers arranged at 
the forward ends of Said guides, and a twister 
means and a hook forming means successively 
Operating on the work while it is clamped upon 
said form plate by said formers. 

5. In a wire working machine, the combination 
with a bed having a work discharge opening, con 
tinuously driven stock feed rolls, a cutter, a hori 
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2Ontally disposed work supporting bar to which 
said feed rolls deliver provided with a stop at 
its end opposite; said feed rolls, a feed bar slid 
ably mounted on said work supporting bar and 
grooved to receive the work delivered from said 
feed rolls, work rests to which said feed bar de 
livers, forming means including a form plate 
suspended above Said discharge opening of said 
bed in operative relation to said work rests, an 
ejector and work positioning means comprising 
a vertically reciprocating crosshead provided with 
a plurality of strippers for stripping the work 
fron said form plate and with work positioning 
means operative to position the work discharged 
from said feed bar, and means for actuating said 
cutter, feed bar, forming means and crosshead 
in timed sequence. 

S 
6. In a wire working machine, the combination 

with continuously driven stockfeed rolls, a cutter, 
a horizontally disposed work supporting bar to 
Which said feed rolls deliver provided with a stop 
at its end opposite said feed rolls, a feed bar slid 

grooved to receive the Work delivered from said 
feed rolls, work rests to which said feed bar de 
livers, forming means including a form plate 
Supported in operative relation to said workrests, 
an ejecto and work positioning means compris 
ing a vertically reciprocating crosshead provided 
with a plurality of strippers for stripping the 
Work from said form plate and with work po 
Sitioning means operative to position the Work 
discharged from said feed bar, and means for ac 
tuating Said cutter, feed bar, forming means and 
crosshead in timed sequence. J 

7. In a wire Working machine, the combinatio 
of continously driven stock-feed rolls, a horizon 
tally disposed work supporting bar to which said 
feed rolls deliver provided with a stop at its end 
opposite said feed rolls, a feedbar slidably mount 
ed on Said work supporting bar to receive the 
Work delivered from said feed rolls, work rests 
to which said feed bar delivers, forming means 
including a form plate suspended in operative 
relation to said work rests, and an ejector for 
discharging the formed work downwardly from 
Said form plate. 

8. In a Wire Working machine, the combination 
of a horizontally disposed work supporting bar, 
a feed bar slidably mounted on said work sup 
porting bar for transverse movement, the feed 
bar having a longitudinal way for receiving the 
Work, and forming means, including a form plate 
to which said feed bar delivers by transverse 
movement. - 

9. In a wire Working machine, the combination 
of continuously driven stock feed rolls, a cutter, a 
horizontally disposed work supporting bar to 
which said feed rolls deliver provided with a stop 
at its end opposite said feed rolls, a slidable feed 
bar positioned to receive the work delivered from 
Said feed tolls, a form plate to which said feedbar 
delivers, pivotally mounted forming arms, pro 
vided with work rests and with work clamping 
members acting to hold the work against the 
form plate when the forming arms are actuated, 
formers having grooved work engaging faces car 
ried by said forming arms coacting with said form 
plate, a twister means and a hook forming means 

ably mounted on said work supporting bar and 
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Successively operating on the work while it is 
clamped upon said form plate by said formers, 
and an ejector and work positioning means for 
Stripping the formed work from said form plate 
and positioning the work discharged from said 
feed-bar relative to said form plate. 

10. In a wire working machine, the combina 
tion of continuously driven stock feed rolls, a 
cutter, a horizontally disposed work supporting 
bar to which said feed rolls deliver provided with 
a stop at its end opposite said feed rolls, a slid 
able feed bar positioned to receive the work de 
livered from said feed rolls, a form plate to which 
said feed bar delivers, pivotally mounted forming 
&rms, formers carried by said forming arms co 
acting with said form plate, a twister means and 
a hook forming means successively operating on 
the work while it is clamped upon said form plate 
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by said formers, and an ejector and work posi 
tioning means for stripping the formed work 
from said form plate and positioning the work 
discharged from said feed bar relative to said 
for a plate. 
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11. In a wire working machine, the combina 

tion of continuously driven stock feed rolls, a 
cutter, a horizontally disposed work supporting 
bar to which said feed rolls deliver provided with 
a stop at its ends opposite said feed rolls, a slid 
able feed bar positioned to receive the work deliv 
ered from said feed rolls, a form plate to which 
Said feed bar delivers, pivotally mounted forming 
arms, formers carried by said forming arms co 
acting with said form plate, guides for the ends of 
the work as it is bent around said form plate, 
work engaging rollers arranged at the forward 
ends of said guides, a twister means and a hook 
forming means successively operating on the work 
while it is clamped upon said form plate by said 
formers, and an injector and work positioning 
means for stripping the formed work from said 
form plate and positioning the work discharged 
from said feed bar relative to said form plate. . 

12. In a wire working machine, the combina 
tion of a form plate having a central tongue on 
its rear edge, pivotally mounted forming arms 
provided with work rests and with work clamping 
members acting to hold the work against the form 
plate when the forming arms are actuated, form 
ers having grooved work engaging faces carried 
by Said forming arms coacting with said form 
plate and its said tongue, guides for the ends of 
the Work as it is bent around said form plate, 
work engaging rollers arranged at the forward 
ends Of Said guides, a twister means and a hook 
forming means Successively operating on the 
work while it is clamped upon said form plate by 
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Said formers, and a combined ejector and work 
positioning means for stripping the formed work 
from said form plate and positioning the work 
relative thereto. 

13. In a wire working machine, the combina 
tion of a form plate, pivotally mounted forming 
arms provided with work rests and with work 
clamping members acting to hold the work 
against the form plate when the forming arms 
are actuated, formers carried by said forming 
arms coacting with said form plate, guides for the 
ends of the work as it is bent around said form 
plate, work engaging rollers arranged at the for 
Ward ends of Said guides, a twister means and a 
hook forming means successively operating on the 
work while it is clamped upon said form plate by 
Said formers, and a combined ejector and Work 
positioning means for stripping the formed work 
from said form plate and positioning the Work 
relative thereto. 

14. In a wire working machine, the combina 
tion of a form plate having a central tongue on 
its rear edge, pivotally mounted forming arms 
provided with work rests and with work clamping 
members acting to hold the work against the 
form plate when the forming arms are actuated, 
formers having grooved Work engaging faces car 
ried by said forming arms coacting with said 
form plate and its said tongue, a twister means 
and a hook forming means successively operating 
on the work while it is clamped upon said form 
plate by said formers, and a combined ejector and 
work positioning means for stripping the formed 
Work from Said form plate and positioning the 
work relative thereto. 

15. In a wire working machine, the combina 
tion of a form plate supported to permit the dis 
charge of the work downwardly therefrom, a feed 
means including continuously driven feed rolls 
adapted to feed the stock in a plane above the 
form plate, means for Supporting the stock deliv 
ered from Said feed means and discharging it 
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downwardly into operative relation to said form 
plate, pivotally mounted forming arms provided 
with stock rests and with work clamping mem 
bers acting to hold the work against the form 
plate when the forming arms are actuated, form 
erS on Said forming arms coacting with said form 
plate, a twister means and a hook forming means 
Operating Successively on said Work while it is 
clamped upon said form plate by said formers, 
and a vertically reciprocating stripper for dis 
charging the work downwardly from Said form 
plate and provided with work positioning mem 
bers operative on the Work ejecting stroke of said 
ejector. 

16. In a wire working machine, the Combina 
tion of a form plate Supported to permit the dis 
charge of the work downwardly therefrom, piv 
otally mounted forming arms provided with stock 
rests and with Work clamping members acting 
to hold the work against the form plate when 
the forming arms are actuated, formers on said 
forming arms coacting with said form plate, a 
twister means and a hook forming means oper 
ating successively on said work while it is 
clamped upon said form plate by said formers, 
and a vertically reciprocating stripper for dis 
charging the Work downwardly from said form 
plate and provided with Work positioning mem 
bers operative on the work ejecting stroke of 
Said ejector. - 

17. In a wire working machine, the combina 
tion of a form plate supported to permit the dis 
charge of the work downwardly therefrom, piv 
Otally mounted forming arms provided with stock 
rests and with work clamping members acting to 
hold the work against the form plate when the 
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forming arms are actuated, formers on said form 
ing arms coacting with said form plate, grooved 
curved guide members for the ends of the work 
as it is formed around said form plate, said guide 
members being provided with work engaging roll 
ers at their forward ends, a twister means and 
a hook forming means operating Successively on 
said work while it is clamped upon said form 
plate by said formers, and a vertically reciprocat 
ing stripper for discharging the work downward 
ly from said form plate and provided with work 
positioning members operative on the work 
ejecting stroke of said ejector, r 

18. In a wire working machine, the combina tion of a form plate supported to permit the 
discharge of the work downwardly therefrom, 
a stock feed means delivering the stock down 
Wardly into operative relation to said form plate, 
pivotally mounted formers coacting with said, 
form plate and provided with work rests and 
with work clamping means acting to hold the 
work against one side of the form plate when 
the formers are actuated to form the work upon 
and clamp it to the form plate, and a stripper 
for discharging the work downwardly from said 
form plate. 

19. In a wire working machine, the combina 
tion of a horizontal form plate supported to per 
mit the discharge of the work downwardly there 
from, a stock feed means delivering the stock 
downwardly into operative relation to said form 
plate, pivotally mounted formers coacting with 
said form plate, and a stripper for discharging 
the work downwardly from said form plate. 

20. In a wire working machine, the combina 
tion of a horizontal form plate supported to per 
mit the discharge of the work downwardly there 
from, a stock feed means delivering the stock 
downwardly into operative relation to said form 
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2,036,658 
plate, pivotally mounted formers coacting with 
said form plate, guide members for the ends of 
the work as it is wrapped around said form plate, 
and a stripper for discharging the work down 
wardly from said form plate. 

21. In a wire working machine, the combina 
tion of forming means operating in a horizontal 
plane, a stock feed means including continuously 
driven feed rollers adapted to feed the stock 
in a plane above said forming means, a cutter 
operated in synchronism with said forming 
means, and a stock straightening means disposed 
in advance of said feed rollers whereby the stock 
may be fed from said feed rollers to its initial 
position within the machine during the forming 
operations on a previously fed piece of stock. 

22. In a wire working machine, the combina 
tion of forming means operating in a horizonta 
plane, a stock feed means including continuously 
driven feed rollers adapted to feed the stock in 
a plane above said forming means, and a cutter 
operated in synchronism with said forming means 
whereby the stock may be fed from said feed roll 
ers to its initial position within the machine dur 
ing the forming operations on a previously fed 
piece of stock. 

23. In a wire working machine, the combina 
tion of a horizontal form plate, a stock feed 
means delivering the stock into operative relation 
to said form plate, and pivotally mounted formers 
coacting with said form plate and provided with 
work rests and with work clamping means act 
ing to hold the work against one side of the form 
plate when the formers are actuated to form 
the work upon and clamp it to the forming plate. 

24. In a wire working machine, the combina 
tion of forming means operating in a horizontal 
plane, a friction stock feed means delivering the 
stock in a plane at one side of the plane of said 

0 forming means, a cutter operated in synchronism 
with said forming means, and a stock straighten 
ing means disposed in advance of said feed means 
whereby the stock may be fed from Said feed 
means to its initial position within the machine 
during the forming operations on a previously 
fed piece of stock. 

25. In a wire working machine, the combina 
tion of continuously driven friction stock feed . 
means, a stop for the stock operatively associated 
therewith, a forming means including a horizon 
tal form plate from which the work may be dis 
charged downwardly disposed in a plane below 
the plane in which the stock is fed from said feed 
means, means cooperating with said form plate 
to form the work thereon, and an ejector en 
gaging the work from above to discharge it from 
said form plate, said ejector also being provided 
with means for positioning the work relative to 
said form plate prior to forming operations 
thereOn. w 

26. In a wire working machine, the combina 
tion of a form, pivotally mounted forming arms, 
pinions on said forming arms, racks coacting 
with said pinions, and actuating cams for said 
racks, said racks being provided with cam en 
gaging rollers adjustably mounted on the racks. 

27. In a wire working machine, the combination 
of a horizontal form, forming arms pivotally 
mounted at the front of said form and provided 
with work rests and with work clamping meme 
bers acting to hold the work against one vertical 
side of the form while the forming arms are actua 
ated to fold the Work upon the form, and means 
for simultaneously actuating said arms. 

28. In a garment hanger forming machine, the 

7 
combination of a horizontal triangular form plate 
having a centrally disposed tongue at its apex, piv 
otally mounted formers provided with work hold 
er means for holding the Work against the edge 
of the form plate while they are actuated to wrap 
the work around and clamp it upon the form 
plate and upon its said tongue, guide members 
for the ends of the work as it is wrapped around 
said form plate, a twister means comprising aWS 
mounted for rotative and longitudinal reciprocat 
ing movement, said twister means being actuated 

O 

so that the ends of the wire are carried into the 
jaws by said formers, means for rotating and 
reciprocating said twister, and a hook forming 
means mounted for reciprocating movement in 
a path transverse to the path of travel of said 
twister jaws and timed in its movement to engage 
the work while the twister is retracted. 

29. In a garment hanger forming machine, the 
combination of a triangular form plate, pivotally 
mounted formers actuated to Wrap the work 
around and clamp it upon the form plate, a 
twister means comprising jaws mounted for ro 
tative and longitudinal reciprocating movement, 
said twister means being actuated so that the ends 
of the wire are carried into the jaws by said 
formers, means for rotating and reciprocating 
said twister, and a hook forming means mounted 
for reciprocating movement in a path transverse 
to the path of travel of said twister jaws and 
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timed in its movement to engage the work while 
the twister is retracted. 

30. In a garment hanger forming machine, the 
combination of a triangular form plate having 
a centrally disposed tongue at its apex pivotally 
mounted formers provided with work holder 
means for holding the Work against the edge of 
the form plate while they are actuated to wrap 
the work around and 'clamp it upon the form 
plate and upon its said tongue, guide members 
for the ends of the work as it is wrapped around 
said form plate, a twister means comprising jaws 
mounted for rotative and longitudinal recipro 
cating movement, said twister means being actu 
ated so that the ends of the wire are carried into 
the jaws by said formers, and means for rotating 
and reciprocating said twister. 

31. In a garment hangerforming machine, the 
combination of a horizontal triangular form plate 
having a centrally disposed tongue at its apex, 
pivotally mounted formers provided with work, 

40 

45 

50 

holder means for holding the Work against the - 
edge of the form plate while they are actuated to 
Wrap the work around and clamp it upon the 
form plate and its said tongue, guide members 
for the ends of the work as it is wrapped around 
said form plate, and a twister means adapted to 
receive the ends Öf the wire wrapped around the 
form by said formers. 

32. In a wire Working machine, the combination 
of a triangular form plate provided with a central 
tongue at its apex, pivoted formers having grooved 
work engaging faces operatively associated with 
said form plate to fold and clamp the work there 
on and upon Said tongue, said formers having op 
posed recesses in the ends thereof beyond the 
end of the tongue permitting the twisting of the 
ends of the work therein, a twister means com 
prising a twister head mounted for rotative and 
reciprocating movement, a pair of twister jaws 
rotatably mounted on said head and adapted 
When the head is in advanced position to clamp 
the ends of the Work, and a reciprocating hook 
forming means operating upon the work while it 
is clamped upon said form plate by said formers. 
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33. In a wire working machine, the combina 

tion of a triangular form plate provided with a 
central tongue at its apex, pivoted formers hav 
ing grooved work engaging faces operatively as 
sociated with said form plate to fold and clamp 
the work thereon and upon said tongue, said 
formers having opposed recesses in the ends 
thereof beyond the end of the tongue permitting 
the twisting of the ends of the work therein, and 
a twister means for twisting the ends of the work 
together while clamped upon said form plate. 

34. In a wire working machine, the combina 
tion of a form plate, formers operatively associ 
ated with said form plate to fold and clamp the 
work thereon, a twister means comprising a pair 
of twister jaws mounted for rotative and recip 
rocating movement and adapted when in ad 
vanced position to receive the ends of the work 
side by side as they are wrapped upon the form 
plate, and means for closing the jaws, then ro 
tating them and then retracting them, and a 
reciprocating hook forming means operating upon 
the work while the twister is in retracted posi 
tion and the work is clamped upon said form plate 
by said formers. 

35. In a wire working machine, the combination 
of a form plate, formers operatively associated 
with said form plate to fold and clamp the work 
thereon, a twister means comprising a pair of 
twister jaws mounted for rotative and reciprocat 
ing movement and adapted when in advanced po 
sition to receive the ends of the work side by side 
as they are wrapped upon the form plate, and 
means for closing the jaws, then rotating them 
and then retracting them. 

36. In a wire working machine, the combination 
of a reciprocating twister carriage, a twister head 
provided with a shaft mounted on Said carriage 
and having an elongated pinion, a pair of twister 
jaws pivotally mounted on said head, a form, 
formers, ccacting to bend the work around the 
form and position gnd portions thereof within the 
jaws in side by side relation with one end extend 
ing substantially beyond the other, the forward 
end of the twister head being slotted to permit 
the shorter arm of the work to enter the jaWS, the 
jaw pivotshaving conical heads constituting guides 
for the longer arm of the work, a forked guide pro 
jecting between the rear ends of the jaws to re 
ceive the longer end of the work, a spring acting 
to open the jaws, a jaw closing cam reciprocating 
longitudinally of the twister head shaft, a rack 
cooperating with said pinion of said twister head 
shaft, and cam means cooperating with said 
twister carriage, rack and jaw closing cam for 
actuating them in timed relation. 

37. In a wire working machine, the combination 
of a reciprocating twister carriage, a twister head 
provided with a shaft mounted on said carriage 
and having an elongated pinion, a pair of twister 
jaws pivotally mounted on said head, a form, 
formers coacting to bend the work around the 
form and positicn end portions thereof within the 
jaws, a spring acting to open the jaws, a jaw 
closing cam reciprocating longitudinally of the 
twister head shaft, a rack cooperating with said 
pinion of said twister head shaft, and cam means 
cooperating with said twister carriage, rack and 
jaw closing cam for actuating them in timed re 
lation. V 

38. In a wire working machine, the combination 
of a reciprocating twister carriage, a twister head 
provided with a shaft mounted on said carriage 

5 
and having an elongated pinion, a pair of twister 
jaws pivotally mounted on said head, a form. 

formers coacting to bend the work around the 
form and position end portions thereof within the 
jaws, a spring acting to open the jaws, a jaw clos 
ing cam reciprocating longitudinally of the twister 
head shaft, a rack cooperating with said pinion of is 
said twister head shaft, and cam means cooperat 
ing with said twister carriage, rack and jaw closing 
camfor actuating them in timed relation, the rack 
actuating cam being operative to rotate the twister 
head to impart a twist to the work and then to 10 
impart a relatively slight reverse movement there 
to while the head is in its forward position and 
to complete the reverse movement when the head 
is in its retracted position. 

39. In a wire working machine, the combination 5 
of a reciprocating twister carriage, a twister head 
provided with a shaft mounted on said carriage 
and having an elongated pinion, twister jaws piv 
otally mounted on said head, forming means act 
ing to position end portions of the work within 20 
the jaws, a spring acting to open the jaws, a jaw 
closing cam reciprocating longitudinally of the 
twister head shaft, a rack cooperating with said 
pinion of said twister head shaft, and cam means 
cooperating with said twister carriage, rack and 25 
jaw closing cam for actuating them in timed re 
lation, the rack actuating cam being operative to 
rotate the twister head to impart a twist to the 
Work and then to impart a relatively slight reverse 
movement thereto while the head is in its forward 30 
position and to complete the reverse movement 
When the head is in its retracted position. 

40. In a wire working machine, the combination 
of a reciprocating twister carriage, a twister head 
provided with a shaft mounted on said carriage 35 
and having an elongated pinion, twister jaws piv 
otally mounted on said head, forming means act 
ing to pcsition end portions of the work within 
the jaws, a spring acting to open the jaws, a jaw 
closing cam reciprocating longitudinally of the 40 
twister head shaft, a rack cooperating with Said 
pinion of Said twister head shaft, and cam means 
cooperating with said twister carriage, rack and 
jaw closing cam for actuating them in timed rela 
tion. is . 

41. In a wire Working machine, the combination 
of a reciprocating twister carriage, a twister head 
rotatably mounted on said carriage, twister jaws 
mounted on said head, a jaw closing member, 
means for rotating said twister head when the 50 
twister head is in its advanced position and for 
reversely rotating it when the twister head is in its 
retracted position, Said means being adapted to 
impart a relatively slight reverse movement to the 
twister head while in its advanced position, and 55 
means for actuating said twister head rotating 
means, twister Carriage and jaw closing member 
in timed relation. 

42. In a wire working machine, the combination 
of a reciprocating twister carriage, a twister head 60 
rotatably mounted on said carriage, twister jaws 
mounted on said head, the jaws being uncovered 
at their sides to receive the work while the jaws 
are open and in their advanced position, a jaw 
closing member, means for rotating said twister 65 
head when the twister head is in its advanced 
position, and means for actuating said twister 
head rotating means, twister carriage and jaw 
closing member in timed relation. 

43. In a wire working machine, the combina-70 
tion of a reciprocating twister carriage, a twister 
head rotatably mounted on said carriage, twister 
jaws mounted on said head, work forming means 
acting to position end portions of the Work with 
in the jaws in side by side relation with one end 

45 
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extending substantially beyond the other, a jaw forming means is advanced and actuated While 
closing means, means for rotating said twister 
head when the twister head is in its advanced po 
sition and for reversely rotating it when the 

5 twister head is in its retracted position, said 
means being adapted to impart a relatively slight 
reverse movement to the shaft while in its ad 
vanced position, a hook forming head provided 
with a shaft mounted to reciprocate transversely 

0 to the path of travel of the twister carriage and 
having an elongated pinion, a segmental rack 
coacting with said pinion, a cam for actuating 
said rack, and a cam for reciprocating said hook 
forming head shaft, said cams being timed SO 

15 that the hook forming head is advanced to work 
engaging position and the shaft rotated to form 
the hook and a slight reverse movement impart 
ed thereto while in engagement with the work, 
the shaft retracted and its reverse rotation com 

20 pleted while in retracted position, the hook form 
ing cams being timed with the twister means SO 
that the hook forming head is advanced while the 
twister head is retracted. 

44. In a wire working machine, the combina 
25 tion of a reciprocating twister carriage, a twister 

head rotatably mounted on said carriage, twister 
jaws mounted on Said head, work forming means 
acting to position end portions of the work with 
in the jaws in side by side relation with One end 

30 extending substantially beyond the other, a jaw 
closing means, means for rotating said twister 
head when the twister head is in its advanced po 
sition and for reversely rotating it when the 
twister head is in its retracted position, a hook 

35 forming head provided with a shaft mounted to 
reciprocate transversely to the path of travel of 
the twister carriage and having an elongated 
pinion, a segmental rack coacting with said 
pinion, a cam for actuating said rack, and a cam 
for reciprocating said hook forming head shaft, 
said cams being timed so that the hook forming 
head is advanced to work engaging position and 
the shaft rotated to form the hook, the shaft re 
tracted and its reverse rotation completed while 
in retracted position, the hook forming cams bees 
ing timed with the twister means so that the 
hook forming head is advanced while the twister 
head is retracted. 

45. A wire working machine comprising. a rea 
ciprocating twister means, work forming means 
acting to position end portions of the work to be 
twisted and formed into a hook, a hook forming 
head provided with a reciprocatingly mounted 

55 shaft having an elongated pinion, said head being 
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provided with a cylindrical form block disposed at 
One side of the axis of the shaft and with a co 
acting concentrically disposed grooved bending 
roller, a segmental rack coacting with said pin 

30 ion, means for actuating the rack, and means for 
reciprocating Said hook forming shaft, the hook 
forming means being timed with the twister 
means - So that the hook forming means is ad 
vanced and actuated while the twister means is 

65 retracted. 
46. A wire working machine comprising a re 

ciprocating twister means, work forming means. 
acting to position endportions of the work to be 
twisted and formed into a hook, a hook forming 

70 head provided with a reciprocatingly mounted 
shaft having an elongated pinion, a segmental 
rack coacting with said pinion, means for actu 
ating said rack, and means for reciprocating said 
hook forming shaft, the hook forming means be 
ing timed with the twister means so that the hools 

the twister means is retracted. 
47. A wire working machine comprising a re 

ciprocating twister means, work forming means 
acting to position end portions of the work to be is 
twisted and formed into a hook, a hook forming 
head provided with a reciprocatingly mounted 
shaft having an elongated pinion, a segmental 
rack coacting with said pinion, means for actu 
ating said rack, and means for reciprocating said 10 
hook forming shaft, said means being timed so 
...that the hook forming head is advanced to work 
engaging position by the axial movement of the 
shaft and then the shaft rotated to form the hook 
and a slight reverse movement imparted thereto 
while in engagement with the work, the shaft re 
tracted and its reverse rotation completed while 
in retracted position, the hook forming means 
being timed with the twister means so that the 
hook forming means is advanced and actuated 20 
while the twister means is retracted. 

48. A wire working machine comprising a hook 
forming head provided with a reciprocatingly 
mounted shaft having an elongated pinion, said 
head being provided with a cylindrical form 26 
block disposed at one side of the axis of the shaft 
and with a coacting eccentrically disposed grooved 
bending roller, a rack coacting with said pinion, 
a can for actuating said rack, and a cam for 
reciprocating said hook forming shaft, said cams 30 
being timed so that the hook forming head is 
advanced to work engaging position by the axial 
Ovement of the shaft and then the shaft rotated 

to form the hook and a slight reverse movement 
imparted thereto while in engagement with the 35 
work, the shaft retracted and its reverse rota 
tion completed while in retracted position. 

49. A wire working machine comprising a hook 
forming head provided with a reciprocatingly 
mounted shaft having an elongated pinion, a rack 40 
Coacting with said pinion, a cam for actuating 
said rack, and a cam for reciprocating said hook 
forming shaft, said caims being timed so that the 
hook forming head is advanced to work engaging 
position by the axial movement of the shaft and 45 
then the shaft rotated to form the hook and a 
slight reverse movement imparted thereto while 
in engagement with the work, the shaft retracted 
and its reverse rotation completed while in re 
tracted position. . o 

50. A wire working machine comprising a hook 
50 

forming head provided with a reciprocatingly 
mounted shaft having an elongated pinion, said 
head being provided with a cylindrical form block 
disposed at one side of the axis of the shaft and 
with a coacting eccentrically disposed grooved 
bending roller, a rack coacting with said pinion, 
a can for actuating said-rack, and a can for 
reciprocating said hook forming shaft. 

51. A wire working machine comprising a hook 60 
forming head mounted for axial and rotative 
movement, said head being provided with a form 
block and with a coacting bending member act 
ing to bend the Work around the form block when 
the head is rotated, means for reciprocating said 
head, and means for rotating said head timed so 
that the hook forming head is advanced to work 
engaging position by the axial movement of the 
head and the head then rotated in one direction 
to completely form the hook and a slight reverse 70 
movement imparted thereto while in engagement 
With the work to release the latter, the head re 
tracted and its reverse rotation completed while 
in retracted position. " 

52. In a wire working machine, the combina 
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tion of a work forming means acting to position 
end portions of the work in side by side relation 
with one end extending substantially beyond the 
other, a reciprocating twister means adapted to 
engage the work and twist the said ends together 
while the work is supported by Said forming 
means, said twister means having a slight reverse 
movement when in work engaging position and . 
then retracted and its reverse rotation completed 
while in retracted position, and a hook forming 
head operatively associated with said work form 
ing means and twister means to operate in Syn 
chronism therewith and reciprocating in a plane 
transverse to the path of travel of the twister 
means and forming the hook by a rotative move 
ment of the forming head while in Work engags 
ing position, the head having a slight reverse 
rotation while in forming position, its reverse ro 
tation being completed while in its retracted 
position. 
53. In a wire working machine, the combination 

of a work forming means acting to position end 

30 

portions of the work in side by side relation with 
one end extending substantially beyond the other, 
a reciprocating twister means adapted to engage 
the work and twist the said ends together while 
the work is supported by said forming means, a 
hook forming head operatively associated with 
said work forming means and twister means to operate in synchronism therewith and reciprocat 
ing in a plane traverse to the path of travel of the 
twister means and forming the hook by a rotative 
movement of the forming head while in work 
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engaging position, the headhaving a slight reverse 
rotation while in forming position, its reverse ro 
tation being completed while in its retracted 
position. 

54. In a wire working machine, the combination 
of a work forming means acting to position end 
portions of the work in side by side relation with 
one end extending substantially beyond the other, 
a reciprocating twister means adapted to engage 
the work and twist the said ends together while 
the work is supported by said forming means, said 
twister means having a slight reverse movement 
when in work engaging position and being then 
retracted and its reverse rotation completed while 
in retracted position, and a hook forming head 
operatively associated with said work forming 
means and twister means to operate in synchro 
nism therewith and reciprocating in a plane 
transverse to the path of travel of the twister 
means and forming the hook by a rotative move 
ment of the forming head while in work engaging position. 

55. In a wire working machine the combination 
with a bed having a central opening through 
which the work may be discharged downwardly, 
of a form plate Suspended above said opening, a 
can shaft arranged at the rear of the machine, 
formers mounted. On vertical shafts at the front 
of said form plate and provided with pinions, racks 
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operatively associated with said pinions, a twister 
reciprocatingly mounted at the rear of said form 
plate to coact with the work while clamped upon 
the form plate by said formers, a hook forming 
means comprising a vertically reciprocating shaft, 
a work ejector carried by a plunger rod disposed 
vertically at the front of said form member, a 
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stock feed means comprising continuously driven 
feed rolls, a reciprocating cutter, a feed bar to 
which said rolls deliver, and cams mounted on 
said camshaft for actuating said cutter, feed bar, 
formers, actuating racks, twister, hook former 
and ejector plunger rod. 

56. In a wire working machine the combination 
with a bed having a central opening through 
which the work may be discharged downwardly, 
of a form plate suspended above said opening, a 
camshaft arranged at the rear of the machine, 
formers mounted on vertical shafts at the front 
df said form plate and provided with pinions, 
racks operatively associated with said pinions, a 
twister reciprocatingly mounted at the rear of 
said form plate to coact with the Work while 
clamped upon the form plate by said formers, 
a hook forming means comprising a vertically 
reciprocating shaft, a work ejector carried by a 
plunger rod disposed vertically at the front of 
said form member, and cams mounted on said 
cam shaft for actuating said formers, actuating 
racks, twister, hook former and ejector - plunger 
rod. 

57. In a wire working machine, the combination 
with a bed having a central opening through 
which the work may be discharged downwardly, 
of a forming means above said opening, a can 
shaft arranged at the rear of the machine, a 
twister means at the rear of said forming means 
to coact with the work while supported by said 
forming means, a hook forming means, a Work 
ejector, a stock feed means comprising continu 
ously driven feed rolls, a cutter, a feed means 
to which said rolls deliver, and cams mounted 
on said cam shaft for actuating said cutter, 
feed means, forming means, twister, hook former and ejector. 

58. In a wire-working machine, the combination 
with a bed having a central opening through 
which the work may be discharged downwardly, 
of a forming means above said opening, a cam 
shaft arranged at the rear of the machine, a 
twister means at the rear of said forming means 
to coact with the work while supported by said 
forming means, a hook forming means, a work 
ejector, and cams mounted on said cam shaft 
for actuating said cutter, feed means, forming 
means, twister, hook former and ejector. 

59. In a wire working machine of the char 
acter set forth, the combination with a hori 
Zontal work supporting bar having a positive stop 
secured to One end thereof, of a feed bar slid 
ingly nOuated on said WOrk supporting bar for 
transverse movement and having a longitudinal 
work receiving groove facing said work support 
ing bar, and adapted to be uncovered by the ad 
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vance of the feedbar to feed the work, and means, 
for feeding the Work to said work receiving groove 
when said feed bar is in retracted position, said 
means including a pair of feed rollers frictionally 
engaging the work, a spring tensioning said rollers 
so that they are adapted to slip relative to the 
Work when the latter engages said positive stop, 
and a cutter operable on the advance of said feed 
bar to sever the work to be advanced thereby from 
the WOrk remaining between said rolls. 
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