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8. Claims. 

Our invention relates to a wire stapling and 
ring forming machine, particularly to a duplex 
or multiplex type, and the method of simultane 
Ously feeding a required length of wire from each 
of two individual reels, for simultaneously cut 
ting the wire and forming the cut wire lengths 
into two separate rings for binding twisted or 
Warped cordage, cotton twist, or for similar pur 
poses, in any desired manner, such as the binding 
of cord ends to keep then from raveling, un 
weaving or untwisting, or for binding cord folds 
or doubling of cordage, or for binding twist Cot 
ton warps for making tuft balls. 
One of the salient features of our invention 

is the elimination of irregular can members, 
whereby all the duplicate method steps of the 
staple and ring forming operations are actuated 
by a certain piston mechanism, comprising, in 
combination, a plurality of eccentrics arranged 
upon a driven shaft, each adjustable independ 
ently of the other, for the correct timing of their 
respective functions, and through slotted parts 
connecting therefrom, for the correct pausing 
time provided for the progressive steps of the 
wire cutting, staple and ring forming, and the 
return movement of the dies for the next cycle 
of cutting the wires for the stapling and ring 
forming operations, the operator using a foot 
pedal for a kick-off mechanism, which allows for 
the measuring of the required length of cordage 
for binding in the next cycle of Operations. 
Another salient feature of our invention is, the 

unique wire feeding mechanism, whereby tWO 
wires are drawn under tension from Separate 
wire reels, each wire being fed accurately and 
simultaneously to the required length of wire for 
centering to the anvil forming the staple, the 
wire feed being actuated by a slidable cross-head 
provided with a wire gripper having a round file 
like surface tangently engaging a flat similar Sur 
face upon the front plate of the crosshead which 
is operated through a connecting rod to one of . 
the eccentrics. 
Another salient feature of our invention is the 

swiveled anvils which assist in forming the sta 
ple, and its locking arrangement comprising a 
stub-rod or pinholding the anvil when the form 
ing dies force the free ends of the cit wires over 
each anvil into the form of a staple, and as each 
of these staples moves into the stationary female 
dies provided with converging grooves, wherein 
the free ends of each staple engage for looping 
into a ring around the cordage, the stub-rod un 
locks itself for the swiveling of the anvils which 
continue to hold the wires during the staple form 

(C. 140-93) 
ing Operation, and during the looping operation 
the anvils Swing out clear from the forming dies 
While the rings are being formed around the 
Cordage, and after the binding of these rings, the 
dies recede to their normal positions, and the 
anvils return also to the next forming operation 
under tension of a flat spring set in a slotted 
portion of the bearings of each anvil, the springs 
being secured onto a fixed post in the rear of 
each anvil. 
Another important feature of our invention is 

the interlocking arrangement of all the moving 
dies, which are secured by screws to the piston 
bars pivotally connected to adjustable connect 
ing rods of the eccentrics upon the drive shaft, 
thus providing an interchangeable arrangement 
for using the right forming dies for the variable 
sizes of cordage, either hard or soft twisted, the 
binding rings to be measured to the exact length 
of the cut Wires, however, One set of forming dies 
may enable the stapling and forming rings with 
in one or two close sizes, this to be within a small 
fractional part of an inch, for example about 
one-sixteenth of an inch. Where the cordage is 
of wider range of differences, a Separate set of 
dies are required, which is conveniently done by 
disconnecting the piston-bars where pivotally 
connected, and remove the top plate holding the 
dies interlocked, which allows for the replace 
ment. 
Other features of our invention Will appear as 

the description proceeds in the following speci 
fications, accompanied by the annexed drawings, 
in which: 

Figure 1 is a view in front elevation of our 
duplex wire staping and ring forming machine. 

Figure 2 is a view in elevation of the left side 
of the same machine as shown in Figure 1. 

Figure 3 is a plan view on an enlarged Scale 
of the top portion of the same machine, taken 
on line 3-3 of Figure 1, additionally showing the 
cord being fed through guide-holders. 

Figure 4 is a fragmentary view of the front of 
Figure 3, taken in the direction of the arrows 
4-4, the cord being omitted. 

Figure 5 is an enlarged view of that portion 
having the wire feeding mechanism, and the an 
vil locking mechanism, taken in the direction 
of the arrows 5-5 of Figure 3. 

Figure 6 is a longitudinal section taken on line 
6-6 of Figure 4, illustrating the wire feeding 
mechanism in a side elevation of that shown in 
Figure 5, also showing the eccentric driving ar 
rangement for the reciprocating rectilinear no 
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2 
tion of the forming dies for the stapling, wire 
cutting, and ring forming operations. 

Figure 7 is a similar view in section, of the 
subsequent operation in the twin forming opera 
tion of the staples and rings around the Cordage. 

Figure 8 is a similar view in section, showing 
the final operation of the male and female dies 
forming the staple into a ring around the cordage. 

Figure 9 is a fragmentary cross sectional view 
through the die members and the piston-bars, on 
line 9-9 of Figure 6. 

Figure 10 is a similar view showing the inter 
locking arrangement of the same piston-bars and 
die members, taken on line O-O of Figure 6. 

Figure 11 is a perspective view of one of the 
guide or bearing plates, both upper and lower 
plates being the same, and interlocking the pis 
ton-bars and die members as shown in Figures 
9 and 10. 

Figure 12 is an enlarged sectional view taken 
on line 2-2 of Figure 13, showing the Converg 
ing grooves of one of the female dies. 

Figure 13 is a front view looking into the con 
verging grooves of the same female die, as indi 
cated by arrows 3-3 of Figure 12. 

Figure 13a is a transverse sectional view of the 
same female die shown in Figure 12, taken on line 
3A 38. 
Figure 14 is an exploded view, showing in per 

spective the piston-bars and die members, there 
being a right and left male die secured to their 
respective piston-bars, each one the duplicate of 
the other, which interlock in between the Wire 
cutting and forming dies for the staples and rings, 
there being a double set of dies, or four secured 
to the intermediate piston-bar. 

Figure 15 is a full size plan view of the dies in 
their first method step of cutting the required 
length of wire for the particular size staple and 
ring to be formed, and shows the anvils locked by 
stub-rods or pins during this wire cutting Oper 
ation and the initiative bending of the free ends 
of the cut wire into the staple form. 

Figure 15a is a vertical sectional view of Figure 
15, taken on line 5-5. 

Figure 15b is a similar vertical sectional view as 
Figure 15a, but with the next step of the bending 
of the free ends of the cut wires into the staple 
form, the stub-rods or pins having moved out of 
their locking position from the anvils. 

Figure i6 is a plan view similar to Figure 15, 
showing the next method step of the free ends of 
the cut wire now engaging the ring forming 
grooves of the duplex female dies. 

Figure 168 is a vertical sectional view taken on 
line 6a-6a of Figure 16. 
Figure 17 is similar plan view to Figure 16, 

showing the next method step, showing one of the 
male dies forming the free ends of One of the 
staples into a ring, which binds tightly the cord 
age as shown. 

Figure 17 is a vertical sectional view taken on 
line Ta-Ta of Figure 17. 
Figure 18 is a similar plan view to Figure 17, 

showing the next and final operation, the forming 
dies having receded, and the bound COrdage ready 
to be pushed out from the female dies wherein 
the wire ends WL' of both rings R may bind 
Snugly in grOOves 93 and 94, thus allowing the 
cordage to be drawn along for the next stapling 
and ring binding Operation. 

Figure 19 shows the finished severed section of 
the cordage, either soft or hard twisted, binded 
by the stapled rings at each end thereof, thus 
preventing raveling or untwisting of strands by 
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the rings formed tightly around the cord, as here 
in before described in their progressive method 
steps of forming, the cord being cut in between 
the twin rings by shears or otherwise, as shown 
in Figure 3. 

Figure 20 is an alternative diagrammatic view 
of the female dies and staple and ring forming 
dies forming two rings simultaneously around cot 
ton twist cordage, and cut as shown in dotted 
lines, providing a similar method as the duplex 
stapling and ring forming operations herein be 
fore described, for Warps of short lengths for tuft 
balls. 

Figure 21 is a perspective of the ring formed in 
preceding method step operations described, with 
the cordage omitted, for the convenience of illus 
tration. 

Figure 22 is a modification of one of the eccen 
tric adjustable connecting rods. 

Figure 23 is a sectional plan view on line 23-23 
of Figure 1, showing the foot-pedal working in 
combination with a cutting machine. 

Referring to the drawings, the description of 
the progressive Figures 1 to 21, inclusive, have 
been more fully described than is usually the re 
quirement, in order to bring out the careful detail 
operation of the method steps in the making of 
the wire staples and rings in duplex formation, 
and now we will describe the machine that pro 
vides for this twin or multiple stapling and ring 
binding around cordage or the like, in which the 
numeral designates the front frame member, 
and 2 indicates the rear frame member, being 
Secured to the bed-plate 3, and braced by tie-rods 
4 and 5 and secured by lock nuts 6, the bed plate 
3 being removable and replaceable from and upon, 
respectively, by lock nuts and 8, the bed-plate 3 
carrying most of the complete operative parts, 
later to be described, which provides quick as 
sembling and less dismantling of parts usually the 
case where the frame has mounted thereon half 
of the parts. 

Referring to Figures 1 and 2, the upright posts 
or standards 9 carry the wire reels f O, having a 
grooved collar O' secured to each, and a wire O' 
fixed at 0 to the posts 9, fits around the grooved 
collar with a weight WT at the end thereof, thus 
providing a suitable tension for the wire W when 
feeding from the reel 0. A wire shock absorber 
by a bracket f having a yielding coil spring fl', 
Or the like, with a loop fl' therewith for the Wire 
to pass through, and further through guides b 
prevents any shift in the wires W when being fed, 
due to any vibration or shock from the operating 
machine. 
An electric motor M is mounted upon the 

Supports 2 and secured by bolts 3 to the braces 
or tie-rods 4 and 5, the motor being operated by 
the cable C, through the Switch S, as shown on 
upper part of the frame member f, or may be 
upon the motor M if so desired. The switch S 
connects to any suitable source of current sup 
ply through the line wire-cable I. The motor M 
operates all operating parts through the power 
of drive shaft 4, drive pulley 5, belt f6 to large 
pulley 7 keyed to the countershaft f8 set in the 
bearings 8 and held by collars 8b, this counter 
shaft driving a small pulley 9, or the pulleys 
and 9 may be secured together and rotate upon 
the shaft 8, this is optional. The pulley 9 
drives a belt 20 to the fly-wheel 2, which is 
adaptable to be a driven or as a free pulley by 
the shaft 22, later to be described. The motor M 
is operating at 1,750 R. P. M., approximately, so 
in order to have the right timing speed for the 
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stapling and ring forming operations, and the 
wire feeding and cutting operations, the reduc 
tion accomplished through the drive herein before 
described, is sufficient for an operative machine, 
either in an automatic feed for the cordage or in 
cycles as will be later described. 
The shaft 22 is rotatable in removable bear 

ings 22 on blocks 23, secured by bolts 22' to the 
bed-plate 3, and has a fly-wheel 24 for counter 
balancing the operative parts at the other end 
of the shaft 22. The bed-plate 3 has an open 
ing or is cut out as at O, for operating thereat, 
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a plurality of eccentrics 25, 26, 27, 28 and 29 
(see Figures 3, 6, 7 and 8) which are keyed to 
the shaft 22 by set screws 30 and 3 f, or otherwise, 
and rotatably fitted about the periphery of all 
the eccentric discs 25a, 26a, 2.7a, 28a, 29a, and 
are removable by split straps 25, 26, 27, 28 
and 29', secured by screw-bolts 37 and nuts 37, 
to the caps 25'', 26', 2', 28'' and 29'. The 
straps are connected to adjustable connecting 
rods 30, 3, 32, 33 and 34, having a right and left 
screw threaded portion 35, locked by nuts 35. 
The connecting rods 3, 32 and 33 are pivotally 
Connected at 38, 39 and 40, to the piston-bars 42, 
43 and 44, slidable in upper and lower bearing 
and guide plates 46, provided with side walls 47 
and intermediate walls 48 and 49 for the guide 
ways or bearing channels 5, 52 and 53, which 
continue into a non-walled portion or channel 54, 
which allow for the full assembly of the in 
terlocking and co-acting die members 56 and 
57, each having a vertical V shape groove sec 
tion, and which are in duplicate sets, both the 
plates 46 and 47 being secured by top plate 58 
and bolts 59, spacers 59, to the bed-plate 3. 
This provides an interchangeable die assembly, 
in which the screws 56' and 57 provide the re 
placement of any particular die member for an 
other, without dismantling any other of the op 
erating parts of the machine, this replacement 
being made through the pivotal connections 38, 
39 and 40, and removing the top plate 58. 
The die members 56 are to be known as the 

wire cutting and stapling forming dies, and the 
die members 57 are to be known as male stapling 
and ring forming dies, operating into the female 
stationary dies, indicated at 60, both of which 
are Secured to blocks 6 mounted on the bed 
plate 3. All of these forming dies 56, 57 and 60 
are in duplicate, that is, there are two sets of 
forming dies to make two wire rings simultane 
ously in one cycle of operations, as clearly shown 
on the drawings, and herein before described. 
It is to be understood, we may provide more sets 
of dies to produce more than two binding rings 
at the same time, such as in short lengths of 
warps BW of cotton twist CD for making tuft 
balls, this as shown in Figure 20. We have 
shown tWO rings in this Figure 20, the same as 
We have shown in the cord end stapling and ring 
forming Operations of this duplex die formation, 
as herein before described. But we can provide 
any number of forming die sets in making any 
multiple number of rings, if so desired, without 
Very little change in our present machine. 

Referring to the Figures 6, 7 and 8, which are 
shown in a middle or central Section, as on line 
6-6 of Figure 3, the two wires W are being fed 
from the reels 0 (see Figures 1 and 2) into wire 
guides 69, and guide plates 70 and 7, held in 
compression by springs 72 onto the post 73. 
Slidable upon the posts 3 is a crosshead CH 
having divided plates 74 and 75 held in a slight 
binding tension or friction upon posts by springs 

3 
76. Mounted upon the plate T4 is a bracket 77 
having one arm pivoted at 80 in a slot 8 of a 
link 82 and the other arm 83 is provided with a 
fine file-like surface 84 in the wing spread por 
tion 85 (see Figure 4) for a positive gripping 
tangently, both of the Wires W simultaneously 
upon the similar fine file-like surface 84' which 
may be flat, of the cross-head CH, to draw down 
the required length of wire for the cutting oper 
ation, each of the wires passing through further 
wire guides 86, and then through the stationary 
or fixed cutting dies 87, which are pointed like 
at 8, to meet the cutting edge 88 of the moving 
dies 56 (see Figure 15). 

In Figure 6, the duplex wire cutting and sta 
pling forming dies 56 move forward cutting off 
the wire lengths WL, also shown clearly in Fig 
ure 15 at 89, each wire length WL being exactly 
one-half above the center of the anvils 90, also 
to be known as anvil rods 90, which rotate or 
Swivel on separate bearings 90'; the anvils being 
held in a temporary locking position by stub-rods 
or pins 9 f. When the male stapling and ring 
forming dies 5 move forward into the stapling 
position, (see Figures 7, 15b, and 16) the locking 
pins 9 move out of the way of the Swinging 
anvils 90, shown clearly in Figures 16 and 16, 
the male dies 57 have a curved channel portion 
to conform to the diameter of the anvils, plus 
the thickness of the wires to be stapled as at 
WL in Figure 16, and the forming dies 56 now 
move forward and press the free ends WL of 
each wire length into the staple form, a sunken 
groove portion 92 engaging the free ends of the 
Wires during the stapling operation, and guide 
them into engagement with the converging 
grooves 93 and 94 of the stationary female dies 
60, shown in Figure 16a. 

In Figure 8, the cutting and staple forming 
dies 56 have receded, but the male forming die 
continues to bear on the staples at ST, (also see 
Figures 17 and 17a) after the anvils 90 swing 
clear as shown in Figure 17, after which the next 
step of forming the rings now takes place, the 
converging grooves 93 and 94 divert so that the i. 
free ends WL' of the wires or staples slide by 
each other and form into the ring as shown in 
Figure 21, the convexed Walled portion 96 in 
between the grooves 93 and 94 providing for 
this ring forming operation, the ring R as shown 
in Figure 21, being bound around the cordage 
CD, as shown in Figures 17, 17a, 18 and 19. 
In Figure 8, the anvils are shown operated by 

the eccentric 29, connecting rod 34, slotted at 
00 to receive a pin 9 of a link 02 pivoted on 5. 

the shaft O3, set in side plates or bearings 03' 
secured to the block 03' on the bed-plate 3. 
Two levers 04 pivoted in a slot 04' to each 
yoke fo5, have extended therefrom locking or 
holding pins or stub-rods 9, which extend 
through the block f(3'' and are slidable therein, 
a coil band spring (2' holding unlocked the 
pins 9 during pausing time of rod 34. 

It is to be noted that an adjustment plate foG 
is set by a screw 07, as shown best in Figures 
6, 7 and 8, for the setting of the travel of the 
crosshead CH to either move higher or lower 
depending whether the cut wire lengths WL are 
to be increased or decreased, and for centering 
same on the anvils exactly half and half. This 
plate is adjusted at 06' by a set screw 08' and 
two dowels or pins f (6' set in the crosshead 
lever f07, which is pivoted at Ol' to the link 82, 
and fulcrumed at 07' to the link Oa. Which 
is pivoted to a bearing block 0b, extending 
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through a slot fo, in the top plate 58, the link 
Oa connecting pivotally to a connecting rod Old 

of the eccentric 25. 
A foot-pedal f O8 operates a short lever 09 

mounted upon a shaft 0 arranged in bearings 
fill on the frame 2, and an adjustable extension 
rod 2 having a yoke 3 pivoted at 4 to the 
lever 09, connects to a similar yoke 5 pivoted 
at 6 to a lever having a spring f', the 
lever being secured upon the shaft 8, operating 
a trip lever if 9 provided with a beveled or wedged 
end portion 20 to engage a similar Wedged por 
tion at the end of a trip-pin 2, for releasing a 
key-pin 22 in engagement with one of the Spaced 
holes 23 in the hub 24 of the fly-wheel 2, which 
is loosely mounted upon the shaft 22. 
In operation, the eccentrics 25, 26, 27, 28 and 

29 secured to the shaft 22 by set screws 30 and 3, 
are set in motion through the motor M, when the 
operator steps on the foot-pedal 08, which ac 
tuates the trip-off mechanism, herein before de 
scribed, which throws out the trip lever 9, as 
shown in dotted lines in Figure 2, thus allowing 
the clearance of the trip-pin f2 to rotate, at 
the same time, the spring 25 compressing from 
the fixed collar 25' to the slidable collar 26, 
forces the co-acting key-pin to slide in its bear 
ing in the collar 27 keyed to the shaft 22 by 
the set screw 28, thereby engaging the key-pin 
into one of the spaced holes 23, whereby all the 
eccentrics 25, 26, 27, 28 and 29 start their die 
operations, such as the wire cutting, staple form 
ing, and ring forming in their respective order 
for the binding of the cordage CD, or other suit 
able material to be bound. After one cycle of 
operations have been completed, the beveled or 
wedged end of the trip-pin I2 has rotated 
once around and re-engages the beveled or 
wedged end portion of the trip lever 9, held in 
the re-engagement position by a Spring of 
the lever 7, whereby the trip-pin and trip lever 
become locked, the beveled faces on each throW 
ing, wedging, or sliding out the clutch-like col 

C) 

lari 26 with its secured key-pin 22 from its lock 
ing position in one of the spaced holes 23 of the 
hub of the fly-wheel 2, whereby the eccentrics 
25, 26, 27, 28 and 29 now become in-operative 
until the next cycle of operations are started by 
the operator stepping on the foot-pedal, in the 
meantime, the motor M is always in running Or 
operation, the fly-wheel pulley 2 rotating only as 
a loose pulley, free from any driving engagement 
with the operating mechanism for the wire feed 
ing, cutting, stapling and ring forming operations, 
until set in motion through the foot-pedal 08 or 
by an automatic device we may adopt for this 
purpose. We may adopt an automatic feed at 
tachment for feeding the cordage CD, and if S0, 
it will synchronize with the Wire cutting Opera 
tion or at the first step operation or time to suit, 
if such is desired, it will of course necessitate a 
separate application, but it is to be understood 
that while this automatic feed is adaptable for 
our duplex operations, fast work is accomplished 
by the foot-pedal arrangement, and the variable 
lengths required of cordage to be bound, is easily 
measured by the ruling arrangement as shown at 
MS in Figure 3, with adjustable cutting shears 
disc or the like SH and SH', placed whereat the 
desired length of cordage is to be cut between the 
bound ringS. 
The slot in the link 82 (see Figure 6) allows 

for the required pause in the wire feeding mecha 
nism, so the travel of the cutting dies co-ordinate 

76 in the correct timing for the cutting of each drawn 
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wire by the wire gripper on the crosshead CH, and 
the movement of the cutting and staple forming 
dies, and the slotted portion f OO in the connect 
ing rod 34 is for a similar time pause during the 
anvils locked position, clearly shown in Figure 8. 
The pivot 80 as shown in Figure 6 corresponds 
to the pivot of when the end OOs of the slot 00 
and the pivot 80 is at the other or lower part of 
the slot 8, corresponds to the position of the 
pivot 0 in Figure 8, when the anvils are un 
locked from their locking stub-rods or pins, as 
shown clearly in Figures 15a, 15b and 16a, of the 
initiative staple bending operations of each cut 
Wire lengths. 
In Figure 22, (see Sheet 4) we have shown a 

modification of a much preferred form of each of 
the adjustable connecting rods 3, 32 and 33, for 
example 3 and 33, whereat the adjusting screw 
35 is provided with a collar portion 35m having 
holes 35, and shouldered at 39 for a bearing 
35, so as to adjust the staple and ring forming 
dies 57 closer to the female stationary dies 60 for 
making a tighter or closer fitting ring R, binding 
the COrd CD. The same would apply to the con 
necting rod 32 which actuates the combined 
double set unit of wire cutting and staple form 
ing dies 56. This adjustment is accomplished by 
unScrewing the Set-screw 3.5x and inserting a 
rod-pin into the holes 35s and turning to Suit and 
resetting the set-screw 3.5x onto the bearing 35u 
when adjusted. 
In Fig. 23 we have shown a part sectional plan 

view, taken on line 23-23 of Figure 1, which 
illustrates the foot operating mechanism for the 
cycling of all operations in the making of the 
staples and rings in our twin-like or duplex for 
mation, as herein before described. The foot 
pedal 08 is connected to arm members 08b which 
are pivoted on the shaft O, so as to actuate 
the short lever f09 and to the connections to 
the tripping mechanism, previously described. 
This foot-pedal fo8 is extended, as shown 
in Figure 23, to a cord cutting machine CM, 
which is set alongside of our duplex staple and 
ring forming machine, whereat the operator 
stands feeding the cord along at the required 
length, and as each twin stapled rings R is 
drawn by the operator in front of the cutting 
knives or discs SH, the cord is cut in between 
the rings R, completing the severed ends E, as 
shown by dotted lines in Figure 20, to prevent 
raveling, untwisting or unweaving of the material 
strands. This cutting operation of the cord as 
above described is done at the same time the 
stapling and ring forming operation is done on 
our machine, one cutting operation to each cycle 
of ring binding in duplex formation, with the 
same foot-pedal fo8 operated simultaneously. 

In Figure 2, a rod or bar 40 is pivoted at 4 
to a crescent or curve shaped lever f42 full 
crumed at 43 to a bearing f44 secured by screws 
or bolts 45 to the bed-plate 3. The curved lever 
42 is counterbalanced by a spring 46 fixed to 
the frame as shown, and another spring 7' 
serves the same purpose on the short lever 7, 
when the foot-pedal fo8 is operated, the lever 
42 moving out, as shown in the position in 
Figure 8, during the twin stapling and ring bind 
ing operations around the cord CD, after which 
the foot-pedal B returns to its neutral or in 
Operative position, as shown in Figures 1 and 2, 
at which time the lever 42, now moves in be 
tween the female dies 60 and pushes out the cord 
CD and the bound rings R thereat, which some 
times might bind themselves into the converging 
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grooves of the female dies, these grooves 93 and 
94 having a ridge or incurved middle Wall Sec 
tion 96, approximately or slightly high enough 
to allow the free ends WL' of the staple ST as 
being formed thereat by the male dies 57, as 
shown in Figures 16, 16 and 17, to pass each 
other in their ring binding formation. The cord 
feeders or guides GF secured to the upright posts 
or standards 9, as shown clearly in Figures 2 
and 3, provide a proper position for the cord to 
engage the female dies 60 when the staple and 
ring forming dies move the cord into the binding 
operation, these cord feeders being shown in 
Figures 2 and 3. In Figure 14, a channel 56 is 
shown for engaging the free ends WL' of the 
'staple also shown in Figure 15. 

It is to be understood that our duplex stapling 
and ring forming machine may be adaptable to 
any use other than described, whereby two staples 
are formed at the same time in the same manner 
as hereinbefore described, in which it is notable 
that no cams are used in Our construction or 
operations, as thick cams with heavy long levers 
and rollers, and gearing, are all eliminated in 
our new duplex design, whereby we provide a 
plurality of eccentrics, each independently oper 
ative and adjustable of the other, but all fixed 
onto a rotatable shaft, and operated by a drive 
pulley-fly-wheel when in clutch with a clutching 
member, or inoperative when out of clutch, as 
previously described. Our eccentric mechanism 
enables a simple, inexpensive and accessible ma 
chine, interchangeable for different sizes of dies 
for the required size of the wire ring binding 
operation. 
The foregoing specification has particularly 

described the duplex stapling and ring forming 
operations, but it is to be understood that similar 
operations may be for only a single stapling and 
ring forming machine, and it is quite obvious 
that our duplex type gives double production, and 
this would be further increased by three, four 
or more rings being formed around the Warp Or 
cord, during one cycle of operations. By merely 
cutting in between the rings of the short length 
warps, tuft balls are produced in greater pro 
duction. Our piston mechanism with the ec 
centrically driven disc members, and their quick 
adjustment to provide the correct wire cutting, 
stapling and ring operations, is our main Salient 
feature, however, the same operative parts in 
their respective functionings, may be operated 
by a different driving mechanism, and therefore, 
we claim any means, or alterations, may be 
adopted in the operative parts of our invention, 
that may come within the scope of the drawings, 
the description thereof, and in the appended 
claims. 
Having thus described our invention, what we 

claim as new and desire to secure by Letters 
Patent, is as follows: 

1. In a stapling and ring forming machine of 
the character described, the combination of 
power means, piston mechanism operated there 
by, movable wire cutting and stapling dies inter 
mittently actuated by said mechanism, said dies 
being provided with V-shaped grooves, stationary 
female ring forming dies having converging 
grooves co-operating with said movable dies, 
movable male dies interposed between said sta 
pling dies, wire shock-absorbers, wire guides, wire 
grippers and fixed cutting dies through which 
individual wires are fed from separate reeis into 
a vertical position for a required length by said 
power means, anvils backed in a horizontal posi 

means, 

5 
tion, said means unlocking and Swinging said 
anvils free of said movable stapling and male 
dies during the stapling and ring forming opera 
tions into said stationary female dies and binding 
the rings around a cordage fed horizontally 
therewith, 

2. In a stapling and ring forming machine of 
the character described, the combination of power 

an eccentric-piston mechanism oper 
atted thereby, movable wire cutting and stapling 
dies intermittently actuated by said mechanism, 
said dies being provided with V-shaped grooves, 
stationary female ring forming dies having con 
verging vertical grooves adaptable for co-oper 
atting into erigagement with said movable wire 
cutting and stapling dies, movable male ring 
forming dies interposed between said stapling 
dies, wire shock-absorbers, wire guides, wire grip 
pers and fixed wire cutting dies through which 
the individual wires are fed from separate reels 
into a vertical position for a required length by 
Said power means, anvils backed in a horizontal 
position, said means unlocking and Swinging said 
anvils free of said movable stapling and male 
dies during the stapling and ring forming oper 
tions into Said stationary female ring forming 
dies and binding rings around a cordage fed 
horizontally thereWith. 

3. In a stapling and ring forming machine of 
the character described, the combination of power 
means, eccentric-piston mechanism operated 
thereby, movable wire cutting and stapling dies 
provided with staple forming grooves, a male ring 
forming die interposing between said wire cutting 
and stapling dies, a female ring forming die hav 
ing converging grooves co-operating with said 
movable wire stapling dies, said power means 
adaptable to feed wire from a reel to and through 
a shock-absorber, wire guide and wire grippers 
to a fixed wire cutting die, an anvil normally 
locked in between said movable and stationary 
dies, said power means feeding said wire to a re 
quired wire length through and above said fixed 
wire cutting die for said movable cutting and 
stapling dies to cut said Wire and form same into 
a staple onto said locked anvil, said means further 
unlocking and swinging said anvil free of said 
movable dies during the ring forming operation 
into said stationary female die and binding a 
ring around a warp-cordage fed therewith, for 
the production of tuft-balls. 

4. In a stapling and ring forming machine of 
the character described, the combination of power 
means operating a plurality of adjustable eccen 
tric driving members provided with removable 
split-strap members each of which has secured 
thereto an adjustable connecting rod pivotally 
secured to slidable piston-bars one of which car 
ries movable wire cutting and stapling dies and 
the other carrying a movable male ring forming 
die interposing in between said stapling dies, a sta 
tionary female ring forming die having converging 
grooves co-operating with said Stapling and male 
ring forming dies, said power means adaptable to 
feed wire from a reel to and through a shock 
absorber, wire guide and wire grippers to a fixed 
wire cutting die, an anvil normally locked in be 
tween said movable and stationary dies, said 
power means feeding said wire to a required 
length through and above said fixed wire cutting 
die for said movable cutting and Stapling dies 
to cut said wire and form same into a staple onto 
said locked anvil, said means further unlocking 
and swinging said anvil free of said movable dies 
during the ring forming operation into Said sta 
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6 
tionary female dies and binding the rings around 
a cordage fed therewith. 

5. In a stapling and ring forming machine of 
the character described, the combination of power 
means, a group of eccentric driving members inde 
pendently and adjustably secured upon a driven 
shaft operated thereby, said group of eccentric 
members through a piston mechanism adaptable 
for actuating piston-bars slidable in fixed bear 
ings, said piston-bars provided with movable 
wire cutting and stapling dies and a movable male 
ring forming die interposed between said stapling 
dies, stationary female ring forming dies having 
converging grooves, one of said eccentric mem 
bers adaptable to operate a wire feeding mecha 
nism comprising a slidable crosshead which actu 
ates wire grippers whereby a required length of 
wire is fed from separate reels to and through 
shock-absorbers and guides to fixed cutting dies, 
anvils back in a horizontal position, said means 
operating one of said eccentric members for actu 
ating said wire cutting and stapling dies to cut 
each required length of wire against Said anvils 
and form the staples thereon, said means un 
locking and Swinging Said anvils free of Said now 
able stapling and male dies during the stapling 
and ring forming operations into Said stationary 
female dies and binding the rings around a 
cordage fed horizontally therewith. 

6. In a stapling and ring forming machine of 
the character described, the combination of power 
means, a group of eccentric driving members in 
dependently and adjustably Secured upon a driven 
shaft operated thereby, said group of eccentric 
members through a piston mechanism adaptable 
for actuating piston-bars slidable in fixed bear 
ings, said piston-bars provided with movable wire 
cutting and stapling dies and a movable male ring 
forming die interposed between said stapling dies, 
Stationary female ring forming dies having Con 
verging grooves, one of said eccentric members 
adaptable to operate a wire feeding mechanism 
comprising a slidable crosshead which actuates 
wire grippers whereby a required length of wire is 
fed from separate reels to and through shock 
absorbers and guides to fixed cutting dies, anvils 
back in a horizontal position, said means operat 
ing one of said eccentric members for actuating 
said wire cutting and stapling dies to cut each 
required length of wire against Said anvils and 
form the staples thereon, said means unlocking 
and Swinging said anvils free of Said movable 
stapling and male dies during the stapling and 
ring forming operations into said stationary fe 
male dies and binding the rings around a 
cordage fed horizontally therewith, means for 
cutting said warp cordage in between and ad 
jacent said rings. 

7. In a stapling and ring forming machine of 
the character described, the combination of 

2,180,779 
power means, an eccentric-piston mechanism op 
erated thereby, movable wire cutting and stapling 
dies intermittently actuated by said mechanism, 
said dies being provided with V-shaped grooves, 
stationary female ring forming dies having con- 5 
verging vertical grooves adaptable for co-operat 
ing into engagement with said movable wire 
cutting and stapling dies, movable male ring 
forming dies interposed between said stapling 
dies, wire shock-absorbers, wire guides, wire grip- 10 
pers and fixed wire cutting dies through which 
the individual wires are fed from separate reels 
into a vertical position for a required length 
by said power means, anvils backed in a horizon 
tal position, said means unlocking and swinging 5 
said anvils free of said movable stapling and 
male dies during the stapling and ring forming 
operations into said stationary female ring form 
ing dies and binding rings around a cordage fed 
horizontally therewith, with further means to 20 
operate a foot-pedal actuating a trip-lever out of . 
a locking position with a trip-pin and a biased 
Spring controlled collar having a key pin extend 
ing through a fixed clutch member into locking 
engagement with a loosely mounted fly-wheel 25 
pulley upon Said driven shaft operating all of Said. 
eccentric members secured thereon, whereby all 
of said members and movable dies are now op 
erative until said trip-lever moves into engage 
ment with said trip-pin thereby forcing said 30 
biased collar and its co-acting key pin out of lock 
ing engagement with said fly-wheel pulley where 
by same rotates loosely upon said driven shaft 
thereby making inoperative all of said eccentric 
members and movable dies until an additional 35 
length of warp-cordage is fed for each successive 
cycle of wire stapling and ring forming operations 
around said Warp cordage. 

8. In a stapling and ring forming machine of 
the character described, the combination of power 4n 
means operating independently adjustable eccen 
tric driving members actuating piston-bars pro 
vided with co-acting Wire cutting, stapling and 
male ring forming dies adaptable to move into . 
cooperation with stationary female ring forming 45 
dies for feeding intermittently a required length 
of wire from separate reels through wire shock 
absorbers, wire guides, wire grippers, into a ver 
tical position between said wire cutting, stapling 
and male ring forming dies and said stationary 50 
female ring forming dies, anvils backed in a 
horizontal position, said means unlocking and 
swinging said anvils free of said stapling and 
ring forming dies during the stapling and ring 
forming operations into said female dies and 55 
binding the rings around a cordage fed horizon 
tally therewith. 

EDWARD J. SMITH. 
VINCENT R. SMITH, 60 


