
Jan. 8, 1935. H. R. GEER 1,987,334 
MACHINE FOR BENDING WIRE AND THE LIKE 

Filed Jan. ll, 1934 . . lO Sheets-Sheet li 

asS 

yN 

Six (2% S. 22 

stressessessesses SSSSSS & Seyyes&yer&Re&R&wrass&tsks NetSSSNs 

... Z. 
rvuertot 

Az72% 12. Zae/ 

38 ef? ?a, /(46% r 
&lttor tle " 

  

    

    

  

  



H. R. GEER 1987,334 
MATHINE FOR BENDING WIRE AND THE LIKE 

Jan. 8, 1935. 

ll, 1934 O Sheets-Sheet 2 Filed Jan. 

w 

SS 

Sanaa Šs 

  

  

  

  

  
    

  

  

  

  

  

  

  



Jan. 8, 1935. H. R. GEER 1,987,334 
MACHINE FOR BENDING WIRE AND THE LIKE 

Filed Jan, ll, 1934 10 Sheets-Sheet 3 

127 . 25 / 
26 

2 52 '65? 
62 
ØZ 

7 

AS4CSS37e 2 769 XX: A. t -T Z/22 
?h N Ø 

£225A 

1. S S. s 
2 vuentot 

17227/2 A. Mea/ 

  

  

  

  

  

    

  

    

  



Jan. 8, 1935. H. R. GEER 1,987,334 
MACHINE FOR BENDING WIRE AND THE LIKE 

Filed Jan. ll, l934 lO Sheets-Sheet 4 

12. 17 
2 32 52.22 a 422 '13 2 122.É - 4/524% lz 

SNAT is A 
2 Ž 7 - - - E. 

M As E. -------7- l --- 2, 6) TELE:23): i 
EA (LA) & ENS2/EZZZ NZX2INE 

2 

1-71 

222742.4%22.7%2. ! - -a- 
an E. 22e 
sahand-seasonsurasarumavasanauaarau. 
Colomool 7 isi Y2 

22's Was N SZ, Z07 2.24/423, NN 1 27 1 SES File% 45 25.2/23 wing 22 
A%GN 49.2% 2 N2 a 3-2 
%N N 7s? 22 . . . 

Jiuc tot 

12/1% a. Maze/? 

&ltts; As 

    

  

  

  

    

  

    

  



Jan. 8, 1935. H. R. GEER 

MACHINE FOR BENDING WIRE AND THE LIKE 
1,987,334 

Filed Jan. Ill., 1934 l0 Sheets-Sheet 5 

EiEEEEEE 
W 

SN 

  

  

  



Jan. 8, 1935. H. R. GEER 1,987,334 
MACHINE FOR BENDING WIRE AND THE LIKE 

Filed Jan. ll, l934 l0 Sheets-Sheet 6 

EN 
Ex 
as R. 

E. 
res 487 E7 

  

  

  

  

    

  



Jan. 8, 1935. H. R. GEER 1,987,334 
MACHINE FOR BENDING WIRE AND THE LIKE 

Filed Jan, ll, 1934 10 Sheets-Sheet 7 

A 
s 

  

  



Jan. 8, 1935. H. R. GEER 1,987,334 
MACHINE FOR BENDING WIRE AND THE LIKE 

Filed Jan. ll, l934 10 Sheets-Sheet 8 

e3, 
Z22 th. A (2%. 22 

t -Z12 

a/2 
2. 

NS EAE-EDs St. SSSSSSSSSSSSN&S&SSSSSSSSSS S S&SSS Rx&syssex&ses Kax&SSNNY&SSNRSex Syssex saw tas SN's waw Swis AWWa 

Z 2.2-" 1Uen tot 

12/YY A. (e) 

  

  

  

    

  



Jan. 8, 1935. H. R. GEER 1987,334 
MACHINE FOR BENDING WIRE AND THE LIKE 

Filed Jan. ll, l934 10 Sheets-Sheet 9 

(22. 2 
Z02 %S Z 

2s 
26 

62 

Aze. 22. d2 -se 
1 7 22 A624, 

af2 
aZ 33 

432 s A. 

E325i 2. 
Zaii: i , -- - Zaza' 3: Fi Za2 

3: Izae 222’ 

3: EZ22 --- 
Z22% E; 

E: 46 1zas 
: ZaZ Z22 3: Eas - 

7 22 E. : 2 ---92 
gil 23, 2:3. Z26 a 2 (13-gar 

232 1324/ 
22% NH2, 
23 as2 
2Z 22 
222 2 

2 iHAs 

-- 2 

3 2 

Z -Jentot 

1272% A. Male/ 

sy af?/ a ?ew47. 



Jan. 8, 1935. H. R. GEER 1,987,334 
MACHINE FOR BENDING WIRE AND THE LIKE 

Filed Jan. ll, 1934 10 Sheets-Sheet 10 

Y.S.2 Eases, R 
- ES me 

Z25-62 % 27 Ees as Efti, f. Aryama 

22 N& Z22 2% 

rvuertot 

12z/YZ 12. 67easy: 

* 6 vaceaez? 

  

  

  

  

  

  

  

  

  

  

  

  



10 

20 

30 

40 

50 

55 

Patented Jan. 8, 1935 

UNITED STATES 

1987,334 

PATENT office 
1987,334 
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Application January 11, 1934, serial No. 706,221 
49 Claims. 

My invention relates to the manufacture. Of 
reels or spools, or the like upon which barbed-wire 
Or wire is wound for shipment and commercial 
use, and more especially to a machine for form 
ing the reel or spool ends. 
One of the objects of my invention is to provide 

automatic mechanism whereby the reel ends may 
be rapidly and effectually produced in a con 
tinuous manner, the wire being received from a 
source of supply and advanced by the machine 
in forming the reel ends. 
Another object of my invention relates to the 

mechanism whereby the formed reel ends are 
automatically and continuously ejected from the 
machine. 
A further object of my invention relates to 

the means for adjusting and operating the Swing 
ing eccentrically revolving bending-dies. 
Another object of my invention relates to the 

mechanism for offsetting U-shaped portions of 
the reel ends at predetermined points. 
Another object of my invention relates to the 

manner of shearing or nicking each reel end 
during the forming operation. 

Still another object of my invention relates to 
the manner of adjusting certain parts of the 
machine so that reel ends of different sizes may 
be formed. 
Other objects will appear hereinafter. 
Referring now to the accompanying ten sheets 

of drawings, which form part of this specifica 
tion, and on which like characters of reference 
refer to like parts: 
Figure 1 is a front elevation of my machine; 
Fig. 2 is a vertical section drawn on a larger 

scale than that shown in Fig. 1, taken on the 
line 2-2 of Fig. 3. 

Fig. 3 is a front elevation of the machine With 
the front bearing plate removed with parts broken 
away to more clearly show the construction; 

Fig. 4 is a detail horizontal section drawn on an 
enlarged scale taken above the shearing and Off 
setting mechanism taken on the line 4-4 of 
Fig. 5; 

Fig. 5 is a vertical section taken on the line 
5-5 of Fig. 4; 

Fig. 6 is a front elevation of the spider and 
the gear upon which it is mounted, with parts of 
the spider broken away to more clearly show the 
construction of the gear; 

Fig. 7 is a vertical section taken on the line 
7-7 of Fig. 6; 

Fig. 8 is a top plan view of the Spider; 
Fig. 9 is an elevation of the head of one of the 

stub-shafts; 

(C. 140-71) 

Fig. 10 is a detail of one of the stub-shafts with 
the adjacent parts connected thereto in section; 

Fig. 1 is an edge View of One of the concentri 
cally revolving-dies or loop-formers; 

Fig. 12 is a front elevation of One of the bend 
ing-die carriers; 

Fig. 13 is an end elevation of one of the swing 
ing eccentrically revolving bending-dies and die 
carrier, and showing the manner of attaching one 
end of the link connection thereto; 

Fig. 14 is a detail illustrating the manner of 
mounting one of the main cam-rollers; 

Fig. 15 is a front elevation of the collar in 
which the shear-blade is mounted; 

Fig. 16 is a front elevation of the center-former; 
Fig. 17 is a front elevation of the plow; 
Fig. 18 is a detail illustrating the manner in 

which the plow engages the formed reel end to 
eject it from the machine; 

Fig. 19 is a bottom plan view of the shear-blade; 
Fig. 20 is an end elevation showing the cutting 

face of the shear-blade; 
Fig. 21 is a bottom plan view of one of the 

slide-bars for offsetting the U-shaped portions of 
the reel ends; 

Fig. 22 is a rear end elevation of the slide-bar 
shown in Fig.21; 

Fig. 23 is a top plan view of the cam for re 
tracting the slide-bars; 

Fig. 24 is a side elevation of the cam for pro 
jecting the slide-bars; 

Fig. 25 is a front elevation of the cam shown 
in Fig. 24; 

Fig. 26 is a front elevation of a modified form 
of machine with the front bearing plate removed; 
TFig. 27 is a vertical section taken on the line 
27-27 of Fig. 26; 

Fig. 28 is an enlarged detail illustrating how 
different sized reel ends may be made With the 
machine shown in FigS. 26 and 27; 

Fig. 29 is an enlarged detail of one of the link 
connections between one of the Swinging eccen 
trically revolving bending-dies and one of the 
stub-shaft heads; ' ' . 

Fig. 30 is an enlarged detail view of the sta 
tionary main-shaft and adjacent parts mounted 
thereon in section. This detail Section being 
taken on the same line as in Fig. 27; 

Fig. 31 is a front elevation of the front bear 
ing plate of the machine shown in Figs. 26 and 27, 
illustrating the manner in which the plow en 
gages each of the arms of the reel ends and ejects 
them from the machine onto the receiving rod; 
and 
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projected forwardly by the cam 47. This cam 49 Fig. 32 is an edge view of the front bearing 

plate. 
Referring now to the various characters of ref 

erence on the drawings, and first to Figs. 1 to 25 
inclusive. The base of the machine is indicated 
at 1 having an upwardly extending annular hous 
ing 2 formed integra" therewith in which the 
mechanism of the machine is mounted. The 
base of the machine is provided with bearings 3 
in which the driving-shaft 4 is journaled, having 
a pinion mounted thereon as at 5, meshing with 
a gear 6 which is formed with a Central Opens 
ing 7 and radial notches 8. One side of the gear 
6 is recessed as at 9 and provided with an annular 
shelf 10 to which is attached by means of bolts 
... a spider 12 having a hub 13 and radial Open 
ings 14, said radial openings registering at their 
Outer ends with the notches 8 in the gear 6. An 
opening is formed centrally in the hub 13 of the 
Spider 12 for receiving a bushing 15 adapted to be 
mounted to rotate On a stationary main-shaft 
16 which is supported at one end as at 17 in 
the annular housing 2 and at the opposite end 
in the boss 18 of a front bearing-plate 19 which 
is secured in spaced relation by means of bolts 
and Washers to the front of the machine. 
A projection 20 extends outwardly from the 

central portion of the spider 12 between each of 
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the radial openings 14, each having a radial 
groove 21 formed therein. On its Outer face and 
provided with a plurality of aligned threaded 
perforations 22, for receiving the screws 23 for 
attaching the revolving dies or loop formers 24 
thereto, upon which the wire is bent as they are 
revolved concentrically by the rotation of the 
spider 12 around the main-shaft 16. Said loop 
formers being each provided with a tongue 25 
adapted to extend into the groove 21 to prevent 
lateral displacement. 
The bushing 15 extends Outwardly beyond the 

face of the spider 12 and has mounted thereon 
in vertical alignment with the loop-formers 24 
a center-former 26 notched at four places around 
its peripheral edge as at 27 to receive the U 
shaped bends between the loops formed in mak 
ing the reel ends 28 and a collar 29, the two be 
ing attached to the hub 13 of the spider by means 
of bolts 30. A slide-Way 31 is formed in the col 
lar 29 for receiving a reciprocating shear-blade 
32, provided with a set-screw, the projecting re 
duced end 33 of which engages a pin 34 adapted 
to be actuated by means of a spring 35 mounted 
in a socket 36 which is notched as at 37 to receive 
the reduced end 33 of the set-Screw. The outer 
end of the shear-blade 32 is arc-shaped as at 
38 and adapted to engage a roller 39 having its 
axle 40 mounted in a holder 41 which is attached 
to the front of the boss 18. 
A slide-way 42 is formed in the hub 3 of 

the spider at the inner ends of each of the radial 
openings 14, each being in alignment with One of 
the four notches 27 of the center former 26, and 
adapted to receive slide-bars 43 having reduced 
Outer ends 44 grooved on their Outer side faces as 
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at 45 and each provided with a bifurcated inner 
end in which is mounted a roller 46 for engaging 
a cam 47 which is attached to the inner face of 
the annular housing 2 of the machine and adapt 
ed to project the slide-bars forward when they 
come in contact with the same and to bend the 
U-shaped portions of the reel ends laterally. The 
axle or pin upon which each roller 46 is mounted 
projects from one side of the bifurcated end of 
each slide-bar as at 48 to engage a can 49 for 
retracting the side-bars 43 after they have been 

is also attached to the inner face of the annular 
housing 2 of the machine as at 50 near the can 
47 as more clearly indicated in Fig. 4 of the draw 
ingS. 
At an intermediate point between each of the 

radial openings 14 formed in the Spider 12 are 
perforations 51 which register With perforations 
52 in the web of the gear 6. These four aligned 
sets of perforations are each adapted to receive 
a stub-shaft 53. The front ends of each of these 
stub-shafts 53 are formed with reduced threaded 
ends 54 for receiving nuts 55, these nuts being 
beveled on their inner faces to engage beveled 
surfaces around the perforations 51. A rectangul 
lar head 56 is formed integral with each stub 
shaft 53 at their rear ends adapted to engage 
the inner face of the gear 6 and to be connected 
thereto by means of dowel pins 57 to prevent ro 
tation of the same. r 
A crank-arm 58 is pivoted at One end to each 

of the four stub-shafts 53, between the web of 
the gear 6 and the spider 12, the two being 
spaced apart at this point a sufficient distance 
for this purpose. The opposite ends of the crank 
arms 58 are attached and keyed as at 59 and 
also riveted as at 60 to the intermediate portions 
of the axles 6 for the cam-rollers 62 which are 
mounted in the bifurcated ends of the pivoted 
die-carriers 63, said cam-rollers being adapted 
to engage the cam Surface 64 of a cam-plate 65 
which also forms the front housing plate for the 
machine. Each of the four die-carriers 63 and 
cam-rollers 62 are secured on the axles 61 by 
means of a Screw-threaded keeper 66 which is 
threaded into a socket 67 formed near one side 
in the Outer end of the axle, said keeper being 
provided with a flat head which is counter-sunk 
in the end of the axle. A plurality of perfora 
tions 68 are formed in the flat heads of each of 
the keepers to receive a Set-screw 69 in One of 
the same after adjustment. The head of the 
keeper extends beyond the edge of a portion of 
the circumference of the axle into an arc-shaped 
groove 70 formed in the die-carrier 63 thereby 
allowing the die-carrier a limited lateral Swing 
ing movement. 
A bending-die 1 is attached to each of the 

die-carriers and adapted to swing therewith and 
to revolve eccentrically around the main-shaft 
16 at varying distances therefrom. These bend 
ing-dies being of blunt Wedge shape or substan 
tially triangular in plan, each being provided 
with an extending toe 72 at their apex portions 
and a tongue 73 on their inner side faces, 
adapted to extend into a recess 74 formed in the 
Outer side face of the pivoted die-carrier 63 to 
prevent lateral displacement thereon. 
The Swinging eccentrically revolving bending 

dies 71 are each Secured to the die-carriers 63 
by means of a bolt 75 which is keyed thereto as 
at 76 near its head and extends transversely 
through the die-carrier and inwardly beyond the 
same, being threaded at an intermediate point 
as at 77 to receive a nut 78. Each of the bolts 75 
are further provided with a smooth extending 
end portion 79 to which is pivoted One end of a 
link connection 80, the opposite end of said link 
connection being attached to the head 56 of the 
stub-shaft 53, the construction and purpose of 
which will now be described. 
The heads 56 of the stub-shafts 53 are each 

provided with a T-shaped slide-way 81 for re 
ceiving the Square head 82 of an adjustable bolt 
83 having a screw-threaded extending portion 84 
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for receiving an adjusting nut 85 and a reduced 
inner cylindrical portion 86 upon which is pivot 
ed one end of a link 87. This link is provided 
at its opposite end, and at an intermediate point 
with perforated lug projections 88 and 89 re 
spectively for receiving one end portion of an 
adjustable connecting rod 90 having nuts or col 
lars 91 and 92 mounted thereon, adapted to 
engage opposite sides of the lug projection 89, 
and a spring 93 is mounted on the rod 90 in 
terposed between the lug projection 88 and the 
collar 92 for normally holding the collar 92 in 
engagement with One side of the projection 89, 
while the collar 91 is normally spaced apart from 
the opposite side of said lug projection. The 
Opposite end of the rod 90 to that on which the 
collars are mounted is formed with an eye 94 
and is pivoted on the Smooth end portion 79 
of the bolt 75. The adjustable bolt 83 which 
forms the pivotal point for one end of the link 
connection 80 may be adjusted in the T-shaped 
slide-way 81 of the stub-shaft head 56 in order 
to hold the Swinging eccentrically revolving 
bending-die 71 and die-carrier 63 in the required 
angular position in relation to the crank-arm 58 
so that the bending-die 71 will be brought into 
proper crimping engagement with the wire at 
the desired time. The pivotal points for the 
ends of the link connections 80 are however in 
Substantially fixed Spaced relation to each other 
at all times after adjustment, the Spring 93 and 
the collars 91 and 92 on the rod 90 at each side 
of the lug 89 being only for the purpose of allow 
ing a certain amount of play or resiliency to the 
link connection while it is holding the swinging 
end of the crank-arm 58, eccentrically revolving 
bending-die 71 and die-carrier 63 in the desired 
position thereby limiting their changing angular 
movements during the operation of the machine. 
As the gear 6 and Spider 12 are rotated the 

cam-rollers 62 engage the cam surface 95 which 
for greater durability, is preferably formed at this 
point of a hardened steel block 96 set into the 
cam-plate 65 and provided with an inclined abut 
ment 97 for engaging the inclined edge 98 of the 
front bearing plate 19. The crank-arms 58 are 
keyed to the axles 61 for the cam-rollers 62, while 
the die-carriers 63 are pivoted on said axles, as 
each of the cam-rollers travel Over the cam-sur 
face 95 the eccentrically revolving bending-dies 
71 are each in turn Swung inwardly to wire bend 
ing engagement between two of the concentrically 
revolving dies or loop-formers 24 and are each 
retained in this position by means of the cam 
until the gear 6 has traveled about two fifths of 
a revolution, during this time of travel a similar 
ly mounted cam-roller has traveled over the can 
surface 95 and swung another eccentrically re 
Wolving bending-die into clamping engagement 
with the Wire between a pair of concentrically 
mounted revolving dies or loop-formers 24. This 
wire crimping operation is repeated four times 
during each revolution of the gear 6. After the 
cam-rollers 62 pass over the highest portion of 
the cam which crimps the wire 99 to form loops 
100 with U-shaped bends 101 between the same 
which are offset as at 102. The eccentrically 
revolving bending-dies 71 are released from en 
gagement with the crimped wire by means of 
the projecting studs 103 which are formed inte 
gral with the intermediate portion of the axles 
61 coming into engagement with an arc-shaped 
guide plate 104 which is secured to the inner 
face of the annular housing 2. The studs 103 
first engage the lower rounded end of the guide 

3 
plate 104 and then ride over the outer edge there 
by Swinging the crank-arms 58, die-carriers 63 
and eccentrically revolving bending-dies 71 out- . 
wardly and holding them in this position until 
the studs pass off the opposite end of said guide 
plate. At this point the cam-rollers will again 
be in engagement with the cam-surface 95 and 
the operation above described will be repeated. 

It will be noted that the cam-rollers 62 as they 
pass over the cam surfaces 64 and 95 will be ro 
tated in a clock-wise direction when viewed from 
the front of the machine, this has a tendency 
during the crimping operation to swing the die 
carriers 63 against the lower sides near the in 
ner ends of the radial openings 14 formed in the 
spider 12, to allow for this deflect and to bring 
the Swinging eccentrically revolving bending-dies 
into proper alignment during the crimping oper 
ation hardened steel blocks 105 are set in the 
side of the radial openings at this point. 
The operation of the machine is continuous, 

the wire 99 being drawn through straightening 
rolls 106 of well known construction which are 
mount.8d. in a frame 107 that is adjustably se 
cured to the machine. * . . 

After the loops 100 have been formed with the 
Connecting U-shaped bends 101, and offset as at 
102, it is necessary to continuously eject the 
formed members during the crimping operation 
from the machine, this is accomplished by means 
of a plow 108 engaging the inner sides of the loops 
100 and bending them laterally outward to allow 
them to paSS through an opening 109 formed 
in the Side of the boss 18 where it is received 
Spirally on the outside of the boss and advanced 
onto a tubular holder 110 where a plurality of 
them can be removed from time to time manu 
ally or automatically discharged into a receptacle 
from the end of the holder if desired. 

Having thus given the foregoing general and 
detailed description of my machine, I will now 
describe the operation:-The wire 99 is supplied 
to the machine from a large coil or reel (not 
shown), located near the machine. The upper 
Set or row of straightening rolls is released in the 
usual manner to allow the end of the wire to 
be inserted between the upper and lower sets of 
rolls and then advanced manually until it en 
gages the rounded portions of a pair of the con 
Centrically revolving dies or loop-formers 24, the 
drive-shaft 4 is then rotated preferably manual 
ly by means of applying a wrench to its forward 
end as indicated in dotted lines in Fig. 1, until 
the Wire is clamped between one or more of the 
Swinging eccentrically revolving bending-dies 71 
and one or more pairs of the concentrically re 
volving dies or loop-formers 24, the wrench is 
then taken off the drive-shaft and the upper row 
of Straightening rolls returned to the position in 
dicated in the drawings, the drive-shaft 4 can 
then be driven by any suitable power as by a 
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motor connected to the rear end of the same. . 
The gear 6 with the Spider 12 attached thereto 
carrying the concentrically revolving dies or loop 
formers 24 and coacting crimping mechanism are 
then continuously rotat&d in a counter-clockwise 
direction when viewed from the front of the ma 
chine. The concentrically revolving dies or loop 
formers 24 with the center-former 26 are ar 
ranged in cruciform outline with the inner ends 
of the radial openings 14 in the spider 12 be 
tween the arms of the same. These radial open 
ings in the spider are to allow clearances for 
the Swinging ends of the crank-arms 58, axles 
61. On which the cam-rollers 62 are mounted, and 
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for the inner ends of the bolts 75 with the parts 
mounted thereon, which extend through the same. 
The crimping operation in forming the reel 

ends will be more clearly understood by referring 
to Fig. 3 of the drawings where the upper eccen 
trically revolving pending-die 71, crank-arm 58 
and mechanism attached thereto are held in the 
raised position by means of the stud projection 
103 of the axle 61 engaging the top surface of 
the arc-shaped guide-plate 104 and the two bend 
ing-dies at the left hand side of the figure are 

5 

20 

30 

40 

45 

50 

55 

60 

held in crimping engagement with the wire by : 
means of the cam-rollers engaging the high por 
tion or Smaller diameter of the cam surfaces 95 
and 64, while the one at the lower right hand 
side of the figure has just been released from 
crimping engagement with the wire by means of 
the stud projection 103 engaging the lower curved 
Surface of the arc-shaped guide plate 104. 
AS all of the four Swinging eccentrically re 

volving bending-dies are operated in the same 
manner a detailed description of one will apply 
to all. In this figure as stated above, the upper 
eccentrically revolving bending-die 71, crank-arm 
58 and mechanism attached thereto are held in 
the raised position by means of the stud pro 
jection 103 of the axle 61 engaging the top sur 
face of the arc-shaped guide-plate 104, as the 
gear 6 with the mechanism attached thereto con 
tinues to rotate in a counter-clockwise direction, 
the stud projection passes off the left hand end 
of the guide-plate 104, the cam-roller 62 at this 
point will then be in engagement with the cam 
surface 95 of the cam-block 96 and will swing 
the movable end of the crank-arm 58 with the 
die-carrier and bending-die into crimping en 
gagement with the wire between two of the loop 
formers; the apex portion of the swinging eccen 
trically revolving bending-die forming U-shaped 
bends 101 between the loops in the notches 27 of 
the center-former 26 with the point of the toe 
72 extending slightly into the inside edge of the 
boss 18, which is preferably reinforced at this 
point by means of an arc-shaped plate 72’. To 
allow the extending toes 72 of the bending-dies 
7 to clear the front bearing plate 19 while they 
are being advanced into crimping engagement 
with the wire just before reaching the arc-shaped 
plate 72', an inclined channel is formed in the 
inside of the said front bearing-plate as at 72' 
which extends from the vertical side edge of the 
plate to a circular opening formed therein as at 
72'. This circular opening being for the pur 
pose of allowing the operator to note how the 
bending-dies engage and crimp the wire between 
the loop-formers. The cam-rollers 62 and bend 
ing-die are held in this position until the gear 
has rotated about two-fifths of a revolution, dur 
ing, which time another bending-die has been 
swung into crimping engagement with the wire 
99 by means of the following cam-roller. 62 en 
gaging the cam-surface 95, after passing over the 
Small diameter of the cam Surface the stud pro 
jection 103 comes in contact with the lower curved 
end of the guide-plate. 104 and then rides over 
the outer edgethereby swinging the crank-arm 
58 and bending die 71 with the parts attached 
thereto outwardly into the position they assume 
at the top of the figure. The four eccentrically 
revolving bending-dies operate in sequence, the 
movements being the same for each rotation of 
the gear 6, the link connections 80 being adjusted 
so as to Swing the die-carriers and bending-dies 
into the proper angular position for the crimping 
operation. 

With this form of reel end a center-plate (not 
shown) is used to secure and lock the core mem 
bers to the ends, for this purpose the U-shaped 
connecting portions between the loops have to 
be offset at an angle of substantially 45 to re 
ceive the bent ends of the core members. This 
operation will be more clearly understood by re 
ferring to FigS. 3, 4 and 5 of the drawings. 
Mounted in each of the four slide-ways 42 

formed in the hub 13 of the spider 12 is a slide 
bar 43. The Outer ends of these slide-bars are 
reduced and extend into the notches 27 of the 
center-former 26, while the rear end of each 
slide-bar is bifurcated and has a roller 46 mount 
editherein for engaging a cam 47. This cam 47 
is adapted to project the slide-bars forward and 
offset each U-shaped bend 101 from the position 
shown in dotted lines in Fig. 5 on the apex por 
tion of the eccentrically revolving bending-die 
over the extending toe 72 into the position indi 
cated in full lines in Said figure. After passing 
over the cam 47 the projecting ends 48 of the axle 
Or pin on which rollers 46 are mounted engages 
the cam 49 and retracts the slide-bars 43. 

During each revolution of the machine. One of 
the U-shaped offset portions is sheared or nicked 
by means of a reciprocating shear-blade 32, which 
is mounted in a slide-way 31 formed in the collar 
29 opposite One of the slide-bars 43 and in stag 
gered relation thereto. This shearing is done 
while the bending-die is in crimping engagement 
with the wire, with the cam-roller 62 in its lowest 
portion of the cam Surface 64, and while the end 
of the slide-bar 43 is projected forward over the 
eccentrically revolving bending-die by its en 
gagement with the cam 47. The shear-blade at 
this point is projected into cutting engagement 
with the wire by means of the roller 39 and after 
passing the same retracted by means of a spring 
35 as clearly indicated in the figures above men 
tioned. 

In the shearing operation the wire may be cut 
off Or it may be nicked deep enough so it can be 
easily broken off after it has been ejected from 
the machine onto the tubular holder. The cut 
ting or nicking of the wire being preferably at an 
angle thereto so that the inclined side of the ends 
will overlap thereby forming a better joint. 

After the crimping, offsetting and shearing op 
erations, the formed reel ends have to be auto 
matically ejected from the machine, this is ac 
complished by means of a plow 108 which is 
adapted to engage the rear side of the loops be 
tween the concentrically revolving dies or loop 
formers 24 and the rotating center-formers 26 
and bending said loops laterally through the open 
ing 109 formed in the boss 18 where it is received 
Spirally on the boSS and advanced to the tubular 
holder 110. 

After the machine has been started it is con 
tinuously driven thereby pulling the wire 99 be 
tween the straightening rolls until the reel of 
wire from which the reel ends are formed has 
been used up. Another supply reel is then sub 
stituted and the end fed into the machine as 
above described and the Operation continued. 

Referring now to the modification illustrated in 
FigS. 26, 27, 28, 30, 31 and 32 which shows a ma 
chine for forming the reel ends entirely of wire. 
In this machine the base, annular housing, gear 
ing and movable-die actuating mechanism are 
the same as heretofore described and the same 
reference numerals will apply thereto. 
The fixed main-shaft ill has its rear end sup 

ported in the bearing 17, its forward end how 
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ever, stops short of the face 112 of the spider 113. 
A holder 114 for receiving the formed reel ends 
has its inner portion slightly reduced and par 
tially threaded and screwed into the forward end 
of the main-shaft 111, said reduced portion of 
the holder 114 passes through and is supported 
by the front bearing-plate 115. A center-former 
116 is mounted on the reduced inner portion of 
the holder 14, between the forward end of the 
main-shaft 111 and the front bearing-plate 115, 
upon which the wire is bent to form a closed ring 
for the central spindle bearing opening 117 for 
the reel ends 118. This spindle-bearing opening 
is necessary to enable the reel when formed and 
wound with barbed-wire or wire to be placed and 
secured in wire reeling and unreeling positions. 
The reel ends formed in this machine have four 
radial arms, the outer looped ends 119 of each 
arm being pear-shaped with their inner portions 
which connect the central Spindle opening 117 
brought together and then bulged outwardly as 
at 120 to form a closed eye, the sides of which 
serve as abutments or shoulders between which 
the ends of the tie-bars forming the core mem 
bers of the reel are attached. 
The hub 121 of the spider 113 is perforated 

centrally for receiving a bushing 122 which is 
mounted on the main-shaft 11. The bushing 
has a flange 123 at its inner end provided with. 
cut out portions 124 for receiving the heads of 
nuts 125 screwed on the inner ends of the shafts 
126 of oval shaped intermediate formers 127 upon 
which the eyes or bulged out portions 120 are 
formed. These intermediate formers 127 are 
cut out as at 128 to receive the edges of the center 
formers 116 while their shafts 126 are keyed as 
at 129 to the hub 121 of the spider 113 to prevent 
rotation. 
The manner of attaching the pear-shaped con 

centrically revolving dies 130 to the spider 113 is 
the same as described for the machine illustrated 
in Figs. 1 to 25, the spider being provided with 
the same projections 20, radial grooves 21, thread 
ed perforations 22 and screws 23 for attaching 
the pear-shaped concentrically revolving dies or 
loop formers 130 to the spider in radial alignment 
with the intermediate formers 127. The eccen 
trically revolving bending-dies 131 are however 
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somewhat differently formed, but are attached 
to the die-carriers 63 and actuated in the Same 
way as heretofore described. These eccentrical 
ly revolving bending-dies 130 each have inwardly 
iraclined straight side faces 132 adapted to bend 
the Wire in forming the pear-shaped loops 119 
on the concentrically revolving loop formers or 
dies 130. The inner end of Said inclined. Sides 
are formed with arcuately and in Wardly extend 
ing portions 133 for crimping the wire on the 
sides of the intermediate formerS 127 to form eyes 
or shoulders on the arms, and a short curved in 
ner end surface 134 connects the arcuately formed 
portions for bending the wire on the center 
former 116 to form the central bearing opening 
117. 
In this construction I prefer to sever the reel 

ends in the central portion of one of the eyes or 
bulges as at 135 and for this purpose a shear 
blade or cutter 136 is mounted on One of the ec 
centrically revolving bending-dies 131 and Se 
cured in position by means of a keeper 137, the 
cutter being adapted to engage the wire oppo 
site one of the intermediate formers and form a 
deep nick in the Wire S0 it can be easily broken 
off after the reel ends have been ejected from 
the machine. After the reel ends are formed 

S 
they are ejected by means of a plow. 138 which 
engages the rear side of each arm of the reel be 
tween the pear-shaped concentrically revolving 
dies 130 and the intermediate Oval shaped intera 
mediate formers 127 and bends the arms lateral 
ly over the side edge of the front bearing-plate 
115 and Onto the holder 114 where the reel ends 
are received spirally, from which point they may 
be removed as heretofore described. 
As the feeding and crimping operation of this 

machine is similar to that of the one above de 
Scribed an additional description of its operation 
is not thought necessary in this case. 

It will be readily understood that by changing 
the sizes and shapes of the concentrically revolv 
ing loop forming-dies and the eccentrically re 
volving bending-dies other styles of reel end men 
bers Or shapes can be formed in either machine. 
In Fig. 28 I have illustrated how it is possible 

to form different sized reel ends with the latter 
described type of machine. Although in this fig 
lure I have shown Only the Smallest reel end with 
concentrically revolving dies or loop-formers, it 
will be understood that it would be necessary in 
forming the larger sizes to have these loop-form 
ing-dies corresponding to the sizes of the loops 
formed. 
Although I have described and illustrated my 

invention in considerable detail, I do not wish to 
be limited to the exact and specific details there 
of, as shown and described but may use such 
modifications in, substitutions for, or equivalents 
thereof, as are embraced within the Scope of my 
invention, or as pointed out in the claims. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters Pat 
ent is: 

1. In a machine of the class described, a plu 
rality of concentrically revolving loop-formers 
adapted to receive a wire to be formed thereon, a 
plurality of eccentrically revolving bending-dies 
coacting with the loop-formers to draw the Wire 
from a source of supply, and means for advancing 
the bending-dies to engage and crimp the Wire 
between the loop-formers. 

2. In a machine of the class described, a plu 
rality of revolving loop-formers adapted to re 
ceive a continuously advancing wire to be formed 
thereon, a plurality of bending-dies revolving si 
multaneously with the loop-formers and coacting 
therewith adapted to engage and crimp the wire 
between the loop-formers. 

3. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, a 
plurality of loop-formers rigidly secured to the 
spider adapted to receive a continuously advanc 
ing wire to be formed thereon, a plurality of 
bending-dies each pivotally connected to the 
spider, means for rotating the Spider, and means 
for projecting the bending-dies during the rota 
tion of the spider into crimping engagement with 
the wire between the loop-formers. 

4. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the spider on the main-shaft, a 
plurality of loop-formers secured to the spider 
adapted to revolve concentrically around the 
main-shaft as the spider is rotated and receive 
a continuously advancing wire thereon, a plu 
rality of bending-dies each pivotally connected 
to the spider and adapted to revolve eccentrically 
around the main-shaft by the rotation of the 
spider, and means for projecting the bending 
dies during the rotation of the spider into crimp 
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6 
ing engagement with the wire between the loop 
formers. 

5. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, a 
gear secured to the spider, a pinion on a drive 
shaft adapted to rotate the gear and spider se 
cured thereto, a plurality of loop-formers at 
tached to the spider and concentrically revolv 
able around the main-shaft adapted to receive 
a continuously advancing wire thereon, a plural 
ity of bending-dies each pivotally connected to 
the spider and adapted to revolve eccentrically 
around the main-shaft and coact with the loop 
formers and means for Swinging the bending 
dies during the rotation of the spider into crimp 
ing engagement with the Wire between the loop 
formers. 

6. In a machine of the class described, a plu 
rality of concentrically revolving loop-formers 
adapted to receive a continuously advancing wire 
to be formed thereon, a plurality of bending-dies 
revolving simultaneously with the loop-formers 
in an eccentric path, and means for Swinging the 
bending-dies into crimping engagement with the 
wire between the loop-formers. 

7. In a machine of the class described, a main 
shaft, a spider mounted. On the main-shaft, a gear 
secured to the spider, a pinion mounted on a 
drive-shaft meshing With the gear adapted to 
rotate the gear and the Spider Secured thereto, 
a plurality of loop-formers attached to the spider 
and concentrically revolvable around the main 
shaft adapted to receive and advance a wire 
thereon, a center-former secured to the spider 
between the loop-formers, a plurality of bend 
ing-dies each pivotally connected to the spider 
and adapted to revolve eccentrically around the 
main-shaft and to coact with the loop-formers 
to form an article thereon, means for swinging 
the bending-dies during the rotation of the spider 
into crimping engagement with the wire between 
the loop-formers, and means for automatically 
ejecting the article formed from the machine. 

8. In a machine of the class described, a main 
shaft, a spider mounted to rotate on the main 
shaft, a plurality of concentrically revolving 
loop-formers Secured to the spider adapted to 
receive and continuously advance a wire thereon, 
a plurality of bending-dies pivotally connected 
to the spider revolving in an eccentric path si 
multaneously with the loop-formers and coacting 
therewith adapted to crimp the wire therebetween 
and form loops on the loop-formers, U-shaped 
connections between the loops formed, means for 
off-setting the U-shaped connections, and means 
for advancing a shear-blade into cutting engage 
ment with the wire during each rotation of the 
Spider, Y 

9. In a machine of the class described, a plu 
rality of loop-formers adapted to revolve in a 
Concentric path and Support and advance a wire 
thereon, a plurality of bending-dies coacting with 
the loop-formers adapted to revolve in an eccen. 
tric path, means for revolving the loop-formers 
and bending-dies simultaneously to crimp the 
Wire between the loop-formers and bending-dies 

...to form the desired article, means for advancing 
a shear-blade into cutting engagement with the 
article formed during each revolution of the loop 
formers and bending dies, and means for auto 
matically ejecting the article formed from the 
machine. 

10. In a machine of the class described, a plu 
rality of concentrically revolving loop-formers 
adapted to receive a wire and advance it in the 
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machine, a plurality of coacting eccentrically re. 
volving bending-dies adapted to crimp the wire 
to form an article as it is advanced in the ma 
chine by the revolving loop-formers, means for 
revolving the loop-formers and bending-dies si 
multaneously, means for advancing a shear 
blade into cutting engagement with the wire dur 
ing each revolution of the loop-formers and bend 
ing-dies, and automatic means for continuously 
ejecting the formed articles spirally from the ma 
chine. 

11. In a machine of the class described, a spider, 
means for rotating the spider, a plurality of loop 
formers rigidly secured in fixed relation. On the 
spider, and bending-dies pivotally attached to the 
spider and adapted to be operated to engage and 
crimp a wire between the loop-formers by the 
rotation of the spider, 

12. In a machine of the class described, a spider, 
means for rotating the spider, a plurality of loop 
formers rigidly secured to the spider in fixed 
spaced relation to each other adapted to revolve 
in a concentric path, and bending-dies pivotally 
attached to the spider and simultaneously re 
volving with the loop-formers in an eccentric path 
and adapted to be operated by the rotation of the 
Spider to engage and crimp a wire between the 
loop-formers. 

13. In a machine of the class described, a main 
shaft, a Spider mounted on the main-shaft, a gear 
attached to the spider, a drive-shaft having a 
pinion meshing with the gear for rotating the 
spider, a plurality of loop-formers rigidly secured 
to the spider adapted to be revolved by the rota 
tion of the spider in a concentric path around the 
main-shaft for supporting a wire as it is fed to the 
machine, a center-former mounted on the main 
shaft and secured to the spider between the loop 
formers, a plurality of bending-dies pivotally con 
nected to the spider and revolvable in an eccentric 
path around the main-shaft, means for swinging 
each of the bending-dies into crimping engage 
ment with the wire as it is advanced through the 
machine, and means for releasing the bending 
dies from crimping engagement with the Wire. 

14. In a machine of the class described, a sta 
tionary main-shaft, a. spider mounted thereon, 
means for continuously rotating the spider, loop 
formers secured in fixed relation to the spider 
adapted to receive and advance a wire thereon, 
bending-dies pivotally connected to the spider, 
means for Swinging the bending-dies between 
pairs of loop-formers into crimping engagement 
with the wire received on the loop-formers, and 
means for releasing the bending-dies from Crimp 
ing engagement with the Wire. 
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15. In a machine of the class described, a spider, 
loop-formers secured in fixed relation on the 
spider adapted to receive a wire thereon and con 
tinuously revolve in a concentric path, bending 
dies pivotally connected to the spider, a cam 
adapted to swing the bending-dies between pairs 
of loop-formers into crimping engagement with 
the wire and draw it from a source of supply into 
the machine, means for off-setting portions of the 
crimped wire, means for advancing a shear-blade 
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into cutting engagement with the crimped article 
formed during each rotation of the spider, and 
continuous automatic means for spirally ejecting. 
the articles formed from the machine. 

16. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the spider on the main-shaft, a plu 
rality of loop-formers rigidly secured to the spider 
in fixed Spaced relation to each other and adapted 
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to revolve concentrically around the main-shaft, 
a plurality of swinging bending-dies pivotally 
connected to the spider adapted to revolve eccen 
trically around the main-shaft adapted to engage 
and crimp a wire between the loop-formers. 

17. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the spider on the main-shaft, a plu 
rality of spaced loop-formers secured in fixed rela 
tion on the spider adapted to revolve concentri 
cally around the main-shaft, a plurality of mov 
able bending-dies pivotally connected to the 
spider adapted to revolve simultaneously with the 
loop-formers, and means for projecting the bend 
ing-dies into crimping engagement with a wire 
between the loop-formers. 

18. In a machine of the class described, a plu 
rality of concentrically revolving loop-formers for 
supporting a wire to be crimped, a plurality of 
laterally movable bending-dies adapted to revolve 
simultaneously with the loop-formers in an ec 
centric path around the main-shaft, and means 
for swinging the bending-dies into crimping en 
gagement with the wire between the loop-formers. 

19. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the spider on the main-shaft, a plu 
rality of loop-formers secured in fixed relation on 
the spider and adapted to be revolved thereby, a 
plurality of stub-shafts secured to the spider, a 
crank-arm pivoted at one end to each stub-shaft, 
an axle Secured to the opposite end of each crank 
arm, a rotatable cam-roller and pivoted die-car 
rier mounted on each axle, a bending-die Secured 
to each die-carrier... a link connection between 
each die-carrier and the stub-shaft, and a cam for 
engaging the cam-rollers adapted to swing each 
of the bending-dies into crimping engagement 
with the wire between the loop-formers during 
each revolution of the Spider. 

20. In a machine of the class described, a 
main-shaft, a spider mounted on the main-shaft, 
means for rotating the spider on the main-shaft, 
a plurality of loop-formers secured in fixed rela 
tion on the spider and concentrically revolved 
thereby around the main-shaft adapted to re 
ceive a wire thereon to be crimped, a plurality of 
movable bending-dies pivotally connected to the 
spider and revolvable around the main-shaft 
simultaneously with the loop-formers, means for 
Swinging the bending-dies into crimping en 
gagement with the wire between the loop-formers. 
during the rotation of the Spider, means for cut 
ting the crimped wire during each rotation of the 
spider, means for releasing the bending-dies from 
engagement with the crimped wire, and means 
for automatically ejecting the crimped wire from 
the machine. 

21. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, 
means for continuously rotating the Spider on 
the main-shaft, a plurality of loop-formers "se 
cured in fixed relation on the spider adapted to 
receive a wire to be crimped and to revolve con 
centrically around the main-shaft, a center 
former secured to the spider between the loop 
formers, a plurality of movable bending-dies piv 
otally connected to the spider and revolvable 
around the main-shaft simultaneously with the 
loop-formers, means for Swinging the bending 
dies into crimping engagement with the wire 
between the loop-formers to form loops during 
the rotation of the Spider, means for advancing 
a shear-blade into cutting engagement with the 
crimped wire during each rotation of the Spider, 
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means for Swinging the bending-dies out of ene 
gagement with the crimped wire and means for 
ejecting the article formed from the machine. 

22. In a machine of the class described, a plu 
rality of revolving loop formers adapted to re 
ceive and advance a wire in the machine, a 
plurality of bending-dies adapted to revolve 
simultaneously with the loop-formers, means for 
Swinging the bending-dies into crimping engage 
ment with the wire between the loop-formers to 
form loops with U-shaped connections, means 
for offsetting the U-shaped connection, and means 
for spirally ejecting the loops formed from the 
machine. 

23. In a machine of the class described, a 
plurality of concentrically revolving loop-formers 
adapted to receive and advance a wire in the 
machine, a plurality of coacting bending-dies 
adapted to revolve simultaneously with the loop 
formers, means for Swinging the bending-dies 
in sequence into crimping engagement with the 
wire between the locp-formers to form loops with 
U-shaped connections, reciprocating slide-bars 
for offsetting the U-shaped connections, a Sear 
blade for cutting the wire during each revolution 
of the loop-formers and bending-dies and means 
for automatically ejecting the loops formed from 
the machine. 

24. In a machine of the class described, a 
plurality of concentrically revolving loop-formers 
adapted to receive and advance a wire in the 
machine, a plurality of coacting bending-dies 
adapted to revolve simultaneously with the loop 
formers, means for swinging the bending-dies in 
sequence into crimping engagement with the wire 
between the loop-formers to form loops, U-shaped 
connections between the loops, reciprocating 
slide-bars for offsetting the U-shaped connec 
tions, a reciprocating shear-blade adapted to cut 
one of the U-shaped offset connections during 
each revolution of the loop-formers and bending 
dies, and a plow for engaging the sides of the 
loops for spirally ejecting the crimped wire from 
the machine. 

25. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, 
means for rotating the spider on the main-shaft, 
a plurality of loop-formers secured in fixed rela 

O 

5 

20 

25 

30 

40 

tion to each other on the spider and adapted to . 
receive a wire and advance it by revolving con 
centrically around the main-shaft, a plurality of 
stub-shafts secured to the Spider, a crank-arm. 
pivoted at one end to each stub-shaft, an axle 
secured to the opposite swinging end of each 
crank-arm, a rotatable cam-roller and pivoted 
die-carrier mounted on each axle, a bending 
die secured to each die-carrier, a link connection 
between each die-carrier and stub-shaft, means 
for adjusting the link connections, a cam for en 
gaging the cam-rollers adapted to Swing each of 
the bending-dies in sequence into crimping en 
gagement with the wire between the loop-formers 
during each revolution of the spider, means for 
Swinging the bending-dies out of engagement with 
the wire after the crimping operation, and means 
for spirally ejecting the crimped wire from the 
machine. 

26. In a machine of the class described, a 
plurality of concentrically revolving loop-formers 
adapted to receive and continuously advance a 
wire to be formed thereon, a plurality of bending 
dies revolving simultaneously with the loop 
formers, and means for swinging the bending 
dies in sequence into crimping engagement with 
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the wire between a pair of each of the loop 
formers. . 

27. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the spider, a plurality of loop-formers 
secured to the spider adapted to receive a 
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wire thereon and revolve concentrically around 
the main-shaft, a plurality of bending-dies re 
volving simultaneously with the loop-formers at 
varying distances from the main-shaft, and 
means for Swinging the bending-dies in Sequence 
intp crimping engagement with the wire between 
the loop-formers. 

28. In a machine of the class described, a 
main-shaft, a spider mounted on the main-shaft, 
means for rotating the spider, a plurality of loop 
formers secured to the spider adapted to con 
centrically revolve around the main-shaft and 
receive and continuously advance a wire there 
on, a plurality of bending-dies coacting with the 
loop-formers and revolving simultaneously there 
with at varying distances from the main-shaft, 
means for Swinging the bending-dies into crimp 
ing engagement with the wire between the loop 
formers, means for swinging the bending-dies 
out of engagement with the wire after the crimp 
ing operation and automatic means for ejecting 
the crimped wire from the machine. 

29. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the spider, a plurality of loop-formers 
secured to the spider adapted to concentrically 
revolve around the main-shaft and receive and 
continuously advance a wire thereon, a plurality 
of bending-dies coacting with the loop-formers 
and revolving simultaneously therewith at vary 
ing distances therefrom, means for SWinging the 
bending-dies in sequence into crimping engage 
ment with the wire between the loop-formers to 
form loops with U-shaped connections, means 
for offsetting the U-shaped connection, means for 
Swinging the bending-dies out of engagement 
with the wire after the crimping operation and 
means for automatically ejecting the crimped 
Wire from the machine. 

30. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the spider, a plurality of loop-formers 
secured to the spider adapted to concentrically 
revolve around the main-shaft. and receive and 
continuously advance a wire thereon, a plurality 
of bending-dies coacting with the loop-formers 
and revolving simultaneously therewith at vary 
ing distances therefrom, means for Swinging the 
bending-dies in sequence into crimping engage 
ment with the wire between the loop-formers to 
form loops thereon with U-shaped connections, 
means for offsetting the U-shaped connections, 
means for advancing a shear-blade into cutting 
engagement with the crimped wire during each 
revolution of the spider, means for Swinging the 
bending-dies out of engagement with the crimped 
wire, and means for automatically ejecting the 
crimped wire formed from the machine onto a 
holder. 

31. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the spider on the main-shaft, a plu 
rality of loop-formers secured in fixed relation 
on the spider and adapted to receive a wire and 
revolve concentrically around the main-shaft, a 
plurality of stub-shafts secured to the Spider, a 
crank-arm pivoted at one end to each stub-shaft, 
an axle provided with a projecting-stud Secured 
to the opposite end of each crank-arm, a cam 
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roller and a pivoted die-carrier mounted on each 
axle, means for limiting the pivotal movement of 
the die-carrier, a bending-die secured to each 
die-carrier, a link connection between each of the 
die-carriers and the stub-shafts, means for ad 
justing the link connections, a cam engaging the 
cam-rollers adapted to Swing each of the bend 
ing-dies into crimping engagement with the wire 
between the loop-formers during each revolution 
of the spider, and a guide-plate for engaging the 
projecting studs of the axles and Swing the bend 
ing-dies out of engagement with the wire after 
the crimping Operation. 

O 

32. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the spider on the main-shaft, a plu 
rality of loop-formers secured in fixed relation. On 
the spider adapted to receive a wire and contin 
uously revolve concentrically around the main 
shaft, a plurality of stub-shafts secured to the 
spider, a crank-arm pivoted at one end to each 
stub-shaft, an axle provided with a projecting 
stud secured to the opposite end of each crank 
arm, a cam-roller and a pivoted die-carrier 
mounted on each axle, a bending-die Secured to 
each die-carrier, a link connection between each 
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of the die-carriers and the stub-shafts, means . 
for adjusting the link connections, a cam engag 
ing the cam-rollers adapted to swing each of 
the bending-dies into crimping engagement with 
the wire between the loop-formers during each 
revolution of the spider to form loops with U 
shaped connections, means for offsetting the U 
shaped connections, means for advancing a 
shear-blade into cutting engagement with the 
wire, and a guide-plate adapted to engage the 
projecting Studs of the axle and Swing the bend 
ing-dies out of engagement with the wire after 
the crimping operation. 

33. In a machine of the class described, a main 
shaft, a Spider mounted to rotate on the main 
shaft, a plurality of radial grooves formed in the 
spider, a plurality of radially aligned threaded 
perforations formed in each groove, a loop-form 
er mounted in each groove and adapted to revolve 
concentrically around the main-shaft, a screw 
threaded into One of the perforations for attach 
ing each loop-former to the spider, a plurality of 
revolving bending-dies pivotally connected to 
the Spider and coacting with the loop-formers to 
crimp a wire and continuously advance it in the 
machine, and means for automatically ejectin 
the Crimped Wire from the machine. 

34. In a machine of the class described, a main 
shaft, a Spider rotatably mounted on the main 
shaft, a center-former and loop-formers secured 
in fixed Spaced relation on the spider and ar 
ranged to form a cruciform Support upon which 
a wire is bent, bending-dies pivotally connected 
to the Spider and means for Swinging the bending 
dies into crimping engagement with the wire be 
tween the arms of the cruciform support. 

35. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the Spider on the main-shaft, a cen 
ter-former Secured to the Spider, loop-formers se 
cured to the Spider and arranged with the cen 
ter-former to form a cruciform support upon 
which a continuously advancing wire is bent, a 
plurality of Crank-arms each having one end piv 
oted to the spider, an axle provided with a stud 
projection secured to the opposite end of each of 
the crank-arms, a cam-roller and die-carrier 
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mounted on each axle, a bending-die secured to 
each die-carrier, a cam engaging the cam-rollers 
adapted to advance the bending-dies into crimp 
ing engagement with the wire between the loop 
formers, and means for engaging the stud pro 
jections of the axles for throwing the bending 
dies out of engagement with the crimped wire. 

36. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, means 
for rotating the spider, a center-former and loop 
formers secured in fixed relation. On the spider 
and arranged to form a cruciform support upon 
which a continuously advancing Wire is bent, and 
bending-dies pivotally connected to the spider 
and arranged to be operated by the rotation of 
the spider to Crimp the Wire On the Cruciform Sup 
port. 

37. In a machine of the class described, a main 
shaft, a spider provided with radial openings 
mounted on the main-shaft, means for rotating 
the spider on the main-shaft, a loop-former se 
cured to the spider between each of the inner 
ends of the radial openings adapted to revolve 
concentrically around the main-shaft and to re 
ceive a continuously advancing Wire, Crank-arms 
each pivoted at One end to the Spider, an axle 
carried by the opposite end of each of the crank 
arms extending through the radial Openings, a 
cam-roller and die-carrier mounted on each axle, 
a bending-die secured to each die-carrier, and a 
Cam engaging the cam-rollers for advancing the 
bending-dies in crimping engagement with the 
wire loop-formers. 

38. In a machine of the class described, a main 
shaft, a spider provided with a hub mounted on 
the main-shaft, means for rotating the spider 
on the main-shaft, a center-former provided with 
notches secured to the hub of the spider, a slide 
way formed in the hub of the spider in align 
nient with each notch formed in the center 
former, a slide-bar mounted in each slide-way, a 
loop-former Secured to the spider in the same 
plane as the center-former between each pair 
of notches adapted to revolve concentrically 
around the main shaft, bending-dies pivotally 
Connected to the spider, means for advancing the 
bending-dies into crimping engagement with the 
wire between the loop-formers to form loops with 
U-shaped connections in the notches of the 
center-former, and means for reciprocating the 
slide-bars to offset the U-shaped connections. 

39. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, a 
plurality of loop-formers secured to the spider, a 
center-former mounted at the forward end of 
the main-shaft, an intermediate-former Secured 
to the spider between the center-former and each 
of the loop-formers, said formers arranged to 
form a support upon which a continuously ad 
vancing wire is bent, and bending-dies pivotally 
connected to the spider and arranged to be oper 
ated by the rotation of the spider to crimp the 
wire on the loop-formers. 

40. In a machine of the class described, a main 
shaft, a spider provided with a hub rotatably 
mounted on the main-shaft, a collar and Center 
former secured to the hub of the spider, notches 
formed in the center-former, a slide-way formed 
in the hub of the spider in alignment with each 
notch formed in the center-former, a slide-bar 
mounted in each Slide-Way, a loop-former Se 
cured to the spider in the same plane as the cen 
ter-former between each pair of notches adapted 
to receive a continuously advancing wire thereon 
and revolve concentrically around the mains 

9 
shaft, bending-dies pivotally connected to the 
spider, means for advancing the bending-dies. 
into crimping engagement with the wire between 
the loop-formers to form loops with U-shaped 
connections in the notches of the center-formers, 
cans for reciprocating the slide-bars to offset 
the U-shaped connections, a slide-way formed in 
the collar, a shear-blade mounted in the slide 
Way formed in the collar, means for reciprocat 
ing the shaar-blade to cut the crimped wire dur 
ing each rotation of the spider, means for mov 
ing the bending-dies out of engagement with the 
crimped wire, and means for ejecting the crimped 
Wire from the machine onto a holder. 

41. In a machine of the class described, a main 
shaft, a spider provided with a hub mounted on 
the main-shaft, means for rotating the spider 
on the main-shaft, a center-former provided with 
peripheral notches secured to the hub of the 
Spider, a slide-way in the hub of the spider in 
alignment with each notch formed in the center 
former, a loop-former secured to the spider ad 
jacent to the center-former between each of the 
notches aranged to receive a wire thereon, bend 
ing-dies pivotally connected to the spider, means 
for Swinging the bending dies into crimping en 
gagement with the wire between the loop-formers 
and means for swinging the bending dies out of 
engagement with the wire after the crimping 
Operation, 
42. In a machine of the class described, a main 

shaft, a spider mounted on the main-shaft, means 
for rotating the spider on the main-shaft, a plu 
rality of loop-formers secured to the spider and 
adapted to revolve concentrically around the 
main-shaft by the rotation of the spider, bend 
ing-dies pivotally connected to the spider and 
coacting with the loop-formers to advance and 
Crimp a wire, means for cutting the crimped wire 
during each rotation of the spider, means for 
releasing the bending-dies from engagement with 
the Wire after the crimping operation and means 
for automatically ejecting the crimped wire from 
the machine, 

43. In a machine of the class described, a main 
shaft, a Spider provided with a hub mounted on 
the main-shaft, means for rotating the spider 
On the main-shaft, a center-former secured to 
the hub of the spider, loop-formers mounted 
radially On the Spider for receiving and advanc 
ing a wire to be crimped, stub-shafts secured to 
the spider, a crank-arm pivoted at one end to 
each of the stub-shafts, an axle secured to the 
opposite end of each of the crank-arms, a cam 
roller and pivoted die-carrier mounted on each 
axle, a bending-die Secured to each die-carrier, a 
can for engaging the Cam-rollers to Swing the 
bending-dies into crimping engagement with the 
wire between the loop-formers, and means for 
Swinging the bending-dies out of engagement 
with the wire after the crimping operation. 

44. In a machine of the class described, a main 
shaft, a spider provided with a hub mounted on 
the main-shaft, a center-former Secured to the 
hub of the spider, concentrically revolving loop 
formers mounted in radia alignment. On the 
spider adapted to receive a wire to be crimped, 
a gear wheel attached to the Spider, a pinion 
mounted on a drive-shaft meshing with the gear 
for rotating the Spider, bending-dies pivotaly 
connected to the Spider, means for advancing 
the bending-dies to Crimp the wire On the loop 
formers and center-former, means for reciprocat 
ing a shear-blade into cutting engagement with 
the crimped Wire during each rotation of the 
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spider, and means for automatically ejecting the 
crimped wire spirally from the machine onto ,a 
holder. 

45. In a machine of the class described, a main 
shaft, a spider provided with a hub.mounted on 
the main-shaft, a center-former secured to the 
hub, a plurality of loop-formers secured to the 
spider in radial alignment with the main-shaft 
and in spaced relation with the center-former 
adapted to receive a continuously advancing wire 
thereon, a plurality of crank-arms each pivoted at 
one end to the spider with their opposite ends 
adapted for swinging movement, an axle having 
a stud projection secured to the Swinging end of 
each Crank-arm, a cam-roller and pivoted die 
carrier mounted on each axle, a bending-diese 
cured to each die-carrier, a cam engaging the 
Cam-rollers for Swinging the bending-dies in se 
quence into crimping engagement with the wire 
between the loop-formers and a guide plate for 
engaging the stud projections of the axles for 
Swinging the bending-dies out of engagement 
with the crimped wire. 

46. In a machine of the class described, a main 
shaft, a Spider mounted to rotate on the main 
shaft, a center-former and a plurality of loop 
formers secured to the spider and arranged to 
form a Cruciform Support for receiving and ad 
Wancing a wire to be crimped, crank-arms each 
pivoted at One end of the spider, a bending-die 
pivotally attached to the opposite end of each of 
the crank-arms, means for Swinging the bending 
dies in sequence into crimping engagement with 
the wire On the Cruciform Support, means for ad 
justing the angular position of the bending-dies 
in relation to the crank-arms, and means for 
Swinging the bending-dies Out of engagement 
with the crimped wire. 

47. In a machine of the class described, a main 
shaft, a spider mounted on the main-shaft, a gear 
Secured to the Spider, a pinion mounted on a 
drive-shaft meshing with said gear adapted to 
rotate the gear and the spider secured thereto, a. 
center-former and a plurality of loop-formers se 
cured to the Spider and arranged to form a cruci 
form Support for receiving and advancing a wire 
to be crimped, a plurality of stub-shafts secured 
to the gear and spider each having a rectangular 
head attached to the gear to prevent rotation, a 

50 crank-arm pivoted at One end to each of the stub 
shafts between the gear and the spider, a bend- . 
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ing-die pivotally attached to the opposite end of 
each of the crank-arms, means for swinging the 
bending-dies in sequence into crimping engage 
ment with the wire on the cruciform support, a 
link connection between each bending-die and 
rectangular head of the stub-shaft, means for 
adjusting the ends of the links on the rectangular 
heads of the stub-shafts to vary the angular po 
sition of the bending-dies in relation to the crank 
arms, and means for Swinging the bending-dies 
out of engagement with the wire after the crimp 
ing Operation. 

48. In a machine of the class described, a main 
shaft, a spider provided with a hub, mounted on 
the main-shaft, means for rotating the spider on 
the main-shaft, a center-former provided with 

way formed in the hub of the spider in alignment 
with each notch formed in the center-former, a 
slide-bar mounted in each slide-way, a loop 
former secured to the spider in the same plane 
and in spaced relation with the center-former 
between each pair of notches adapted to revolve 
concentrically around the main-shaft, bending 
dies of substantially triangular shape pivotally 
connected to the spider, a projecting toe formed 
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notches secured to the hub of the spider, a slide- . 
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at the apices of the bending-dies, means for ad- . 
vancing the bending-dies into crimping engage 
ment with the wire between the loop-formers to 
form loops with U-shaped connections on the 
apices of the bending-dies in the notches of the 
center-former, means for reciprocating the slide 
bars to offset the U-shaped connections over the 
projecting toes of the bending-dies, and a plow 
for ejecting the crimped wire from the machine. 

49. In a machine of the class described, a main 
shaft, a spider mounted. On the main-shaft, a 
center-former mounted at the forward end of 
the main-shaft, loop-formers and intermediate 
formers mounted in radial alignment on the spi 
der adapted to receive and advance a wire there 
on and to revolve concentrically around the main 
shaft, bending-dies pivotally connected to the spi 
der adapted to revolve simultaneously with the 
loop-formers and intermediate-formers and co 
acting therewith to advance and crimp the wire 
thereon, and a shear-blade mounted on one of the 
bending-dies adapted to cut the wire on one of the 
intermediate-formers during the crimping oper 
ation. 
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