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This invention relates to a device for folding
wire and more particularly to a machine for
automatically folding, crushing a portion of the
insulation, cutting, and tying the leg wires for
electric blasting caps.

Electric blasting caps are provided with leg

wires varying in length from four feet on up to -

any desired length. In the manufacturing of
these caps, it is customary to cut the leg wires
to length, crush or burn a portion of the insula-
tion adjacent each end and remove the insula-
tion. A blasting cap consisting of a fine plati-
num wire bridge imbedded in an ignition charge
is fitted to one end of the leg wires and the
other end is provided with a suitable shunt which

is removed when the blasting cap is to be used’

and the leg wires are attached to a suitable source
for imparting electric current to ignite the igni-
tion charge. The electric blasting caps are
suitably bundled and packed in protective boxes
from which they are usually individually re-
moved for use. The above steps including fold-
ing, cutting and crushing or burning a portion
of the insulation adjacent each end of the leg
wires, and bundling, necessitates manual han-
dling of the wires in such a manner that the
procedure is fatiguing, time consuming and ex-
pensive,

It is an object of the present invention to pro-

vide a machine which automatically, expeditious--

ly, and efficiently accomplishes the folding of a
wire or a plurality of wires.

It is a further object of this invention to pro-
vide a machine which automatically, continuous-
ly, and simultaneously removes individual wires
from spools or other source of supply, folds the
wires into a series of longitudinal folds, crushes
a portion of the insulation for subsequent re-
moval, cuts the wires into specified lengths, en-
circles the wires with a tie wire to form a bundle,
and then discharges the bundle into any suitable
receptacle or on a conveyor belt.

A further object of this invention is to provide -

means for properly tensioning the wires as they
are being fed to the folding mechanism.

Ancther object of this invention is to provide -
novel means. for continuously folding wire into -

a plurality of folds, conveying the folded wire,

cutting the conveyed wire into a length corre-

1o

15

20

25

30

35

40

45

50

sponding to a plurality of folds and discharging _

the plurality of folds to a bundling device.

A further object of this invention is to provide -

an improved cutting device Wh!ch shears the
wire.

A further object of this invention is the pro-
vision of mechanism for gathering.the plurality

of folds into a compact bundle and encircling -
the bundle with a tie wire, to facilitate subse-:-

quent handling and to prevent entanglement.

60

with other bundles, and then ejecting the indi-
vidual bundiles.

A still further object of the invention is to
provide an improved mechanism in a machine
of the character described.

Other objects of the invention will appear
hereinafter, the novel features and combinations
being set forth in the appended claims.

Generally described, the present 1nvent1on
comprises an automatic mechanism for process-
ing insulated wire which includes feeding, fold-
ing, modified crushing, cutting, bundling and
ejecting the bundled wire. More specifically, the
invention is directed toward the manufacture of
leg wires for electric blasting caps wherein
means are provided for: properly tensioning the
wire as it is being fed; placing the wire auto-
matically on spaced, oppositely positioned man-
drels and folding the wire in alternate directions,
whereby the continuous alternate folds define a
fisure eight; conveying the’ folded wire longi-
tudinally on the mandrels to a position where the
insulation is suitably crushed, and cutting the
wire to a length predetermined by the number

‘of folds conveyed between cuts; conveying the

wire further to disengage the mandrels and en-
gage glide rods affixed to said mandrels, whereby
the glide rods guide the folded wire into the nest
of a bundling device; compressing and tying the
folded wire into a bundle; and ejecting the

. bundle into a receptacle or on a donveyor belt.

A preferred embodiment of the invention has
been chosen for purposes of illustration and de-
scription and is shown in- the accompanying
drawings forming & part of the specification
wherein reference symbols refer to like parts
wherever they occur;

‘Fig. 1 is a front elevational view of the appa-
ratus.

‘Fig. 2 is a side elevational view of the wire
tensioning mechanism illustrated in Fig. 1. The
wire being fed is not shown for purpose of clarity.

Fig. 3 is an-enlarged  side. elevational view,
partly in-section of the feeding unit and the
forming, crushing and cutting unit.

Fig. 4 is a front elevational view of the spider
members that feed the leg wire to the. formmg
unit as shown in Fig. 3.

Pig. 5 is an enlarged side elevatlona] view. of .
one of the sleeve operating' pins and push oﬁ
sleeves shown in Fig. 3.

Fig. 6 is a.rear elevational:view of the cam
and 3push rod azrangement shown in ‘part in
Fig.

Fig. 7 is an isometric view of the end of a push
rod as shown in Fig. 3, Fig. 4, and Fig. 6.

Fig. 8 is a side elevational view partly in sec¢- -
tion showing the interior of the formmg, crush-
ing and cutting assembly.’ :
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Fig. 9 is a fragmentary sectional view taken on
line 9—9 of Fig. 8..

Fig. 10 is-a fragmentary plan view. showing the
folded wire on the mandrels, the conveying
screws, and the crushing and cutting assembly.

Pig. 11 is an end view of the mandrels and
conveying screws as shown in Fig. 10.

Fig, 12 is a side elevational view of .the bundle.
tying and ejecting mechanism; )

Fig. 13 is an enlarged front elevational view. of..
the tie wire feed wheels and lower tie wire former.

Fig. 14 is an enlarged sectional elevational view
of the lower former and the shear pin for cutting -
the tie wire.

Fig. 15 is a plan view looking upwardly into the
upper former:

Fig. 16 is a plan view looking downwardly.into:
the lower former.

Fig. 17 is a front elevational view. of the mech-.
anism for ejecting the bundled leg wires..

Fig. 18 is.a side elevational view.of a modified -

form of cutter. .

Fig. 19 is a sectional view taken: on line; 18-—19:
of Fig. 18.

Fig. 20 is a.fragmentary plan view. of the man- -
drel shown in Fig. 18 .and Fig..19.

In Fig. 1 and Fig. 2;a:motor, represented. by..1
through appurtengnt driving: means, represented
by -3,:drives a.drive wheel 5; having:a transverse
drive shaft T secured.thereto. The:drive shaft7is
journaled to a:body:member- 9:0f a feeding assems. -
bly which is affixed to a-bench |1 A spiral gear:13
secured to:the shaft T engages a.spiral gear 5,
secured to a longitudinal drive shaft 17T which at
one end is journaled -to the body member 9-and .
at the other end is, journaled -to-.the bench {l.
The longitudinal drive shaft 171 has-a.spur gear
{9 secured thereto which engages a spur gear-21
journaled to a body member 23.of a folding as-.
sembly which is affixed to the -bench ti. The
spur gear 21 engages a spur gear 25 having a
multiple drive shaft 27 secured thereto and jour-
naled to the body member 23.. The function and"
appurtenant members of the multiple drive shaft
will be described, infra. .

A wire 29-and'a wire 31, from a suitable source
of supply - (not-shown); respectively engages a
sheave 33 and-a sheave-35 which are affixed-to-a
support member--37T-which -is- mounted -on -body
member 9-of the feeding assembly.. The wires:29-
and 31 -engage a sheave-33%:and pass-downwardly -
to engage a multiple groove drive sheave 41-se-
cured to a shaft 43 which is journaled to a body
member 45 of a .wire equalizing ‘and tensioning
assembly. A spiral gear 47 secured to the shaft:
43 engages a. spiral gear 49 which is secured‘to
the drive. shaft 1T thereby:driving the. drive
sheave 41, The wires: 29 and 31 pass from the -
drive sheave 41 to-a-multiple groove idler sheave
&lg, which is journaled to the body member. 45,
thence back to the drive sheave 41 .and thence -
back to.the:idler sheave dla from which the wires
29 and: 3{-pass:upwardly to. engage: a tension:.
sheave 51 which is affixed to a lever-arm 33 :which
is pivotally affixed:to the support-member 37 A
tension spring-55-has-one:end: connected to the
lever arm 53 and the other. end:adjustably -se--
cured to the support-memhber 31.. The wires.29
and 31 pass. from. the tension-sheave:51 downs=

wardly to a sheave 51 which is affixed to sup= .y .

port member 31 and thence to an equalizer sheave
59 which.is affixed to-an equalizer lever-6{ which:
is . pivotally: affixed - to- the -support -member :3T.
The equalizer:lever 61 -has-a:connector:rod: 63.

which has one end universally-connected: to-the y§:.:
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lever 61 and the other end universally connected
to .a cam follower lever, 65 which is. pivotally
affixed- to body member 45; The cam follower
lever 65 has a cam roller 67 which engages the
cam 69 and thereby imparts a reciprocating
movement to the push rod 63 which in conjunc-
tion-with equalizer sheave 5% properly tensions
the .wires .29 and, 3! in synchronized movement
with . the: folding, mechanism which will be de-
seribed, infra., The wires 29 and 31 pass from
equalizer:sheave §9 upwardly to sheave Ti, thence
downwardly to sheave 13, both of which are af-
fixed: to support member 37, and thence between
guide members T5 which are rigidly affixed to
the support member 37. A guide wire 77 is af-
fixed;fo. the guide members. 15. and - serves -to
maintain:: the. wires 29.and: 31 in a vertically
aligned: plane: as: they . oscillate due-to engage~
ment with' the folding.assembly described, infra.

Referring now more particularly tothe: fold-.
ing. assembly illustrated in Figs. 2, 4, 5, 6;and 17,
the wires:29:and 31.engage a plurality of pins; 19
and 84, respectively, which are rigidlysecured-
to rotating spiders 83 and 85, respectively, The:.

.. ‘direction .of ‘rotation of .the. spiders.is. such .that

the wires: 29 and 81:are folded inwardly and:.
downwardly in one: direction when .engaged by
pins:. 19 and ' inwardly and downwardly. in. the-
other direction when engaged: by pins 81, thereby

Jdorming.a..continucus: incurvate-configuration -or

fisure eight. The spiders 83-and 85 are secured-
to. drive: shafts: 87:and '89; respectively,. which -
have spiral . gears 91 .and 983, respectively, secured-
thereto.. THe- spiral gears 81 and - 93:engage

3s«<mating 'pinions- 95 .and 97, respectively, which"

45:

are secured to transverse drive shaft T and-driven
thereby. A double cam. 98 secured to drive shaft
T engages-a cam-roller 181 -and a cam roller- 103"
which: are:affixed ‘to:cam levers 185 and 87 re-

:spectively.: The cam:levers 185 and (87 are jour=

naled at their lower-ends to the -body member-9:
and:have: pivotally .connected to their upper ends .
a push rod 189 and a push rod f{1, respectively;
which push rods:extend through and are sup-

iported.by:a:portion of the.-body member 3. The-

push:rods {11 and 199 engage:a plurality of sleeve::
pin rollers {3 and {18, respectively, which are -
affixed to :a- plurality of sleeve pins 117 and- (19,
respectively: . The:sleeve pins 11T -and (19 are

islidably: secured to-the. spiders 83 and 85, re~

spectively.: The -slesve pins (iT and (1§ have.
slidable push’ off 'sleeves 124 ‘and:123; respectively,
connected thereto, and. the: push. off sleeves: 121
and--123 have springs-125-and. 127, respectively,
engaged . therewith. The. springs. 125 and 127"
are-secured-to the spiders 83 and 85;. respectively,
at one end while at the other end theyengage the
push: off sleeves - 121 -and 123, respectively,. to.re-
turn the:push:off-sleeves to their inoperative. po--

0 “sition, when:not actuated by the push.rods (Fig.

85

4 and Fig, 5) The:wires 29 and 3! having en-
gaged one of the pins 79:are.folded: downwardly
and-inwardlyas the-sspider 83 rotates as described,:
supra, and one of the pins 81 having previously.
engaged the wires: 29 and -3f’is-in- the.push-off
position; wherein the-sleeve pin roller { {5 engages. .
the- push rod_ i I, which:-when ractuated by the
cam: 98:advances; the: sleeve: pin. roller {3 and,
in association therewith the push off sleeve i23:
is.advanced ;and the-wires 29-and ‘31 are pushed
off :the pin-84. Similarly, as the spider. .83 1o- .
tates, - the elements 113, {21 -assume the position .
indicated-by: 113’ and 12i’, respectively; and the.
wires-29-and-81 -are- pushed off as indicated by
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29’ and 3t’, respectively (Fig. 5). The arms of
spiders 83 and 85 are disposed radially at one
hundred twenty degree angles and the gearing
between the double cam $8 and the spiders is such
that the cam makes three revolutions to one of
the spiders. The cam follower grooves 129 and
131 are cut so that the reciprocating movements
of the push rods {08 and [{i, respectively, are
synchronized to properly dispose the wires 29
and 31 in the folding assembly.

Referring now more particularly to Figs. S, 9,.:

10 and 11, the wires 29 and 3{ are folded over
the mandrels 133 and {35 by the pins 19 and 8i
respectively, as described, supra. Guide elements
13T and {39 are affixed to the ends of mandrels
133 and 135, respectively, to eliminate any possi-
bility of the wires 28 and 3{ slipping from the
mandrels. The guide elements 137 and {39 have
curved surfaces congruous with the radius of
spiders 83 and 85, respectively, so that the pro-
trusions 141 and 143 (Figs. 3 and 5) .on sleeves
121 and (23, respectively, straddle the guide ele-
ments when the sleeves are in their advanced
push off position. The wires 28 and 3! having
been folded on the mandrels (33 and 35 are en-
gaged by threadlike grooves 145 and {47 on right-
hand and left-hand screw conveyors 149 and {51,
respectively, whereupon the wires 29 and 3{ are
advanced along the mandrels {23, 135 in fric-
tional engagement therewith. The pickup end
of conveyors 149 and 15! is subported by: bedy
member 9 and the discharge end is journaled to
body member 23. A spiral gear {53 and a spiral
gear 185 are secured to conveyors {49 and {54, re-
spectively, and engage a spiral gear {57 and a
spiral gear {59 secured to a transverse drive
shaft 161, The drive shaft 16{ has a spiral gear
163 secured thereto which engages a spiral gear
165 which is 'secured to the multiple drive shaft
21 thereby driving the conveyors i49 and (51.
The mandrels 133 and (35 are maintained in
alignment and positioning by the conveyors 149
and 181, in the former instance, and by a top
retainer 187 and a bottom retainer 69 for man-
drel 133 and a top retainer {71 and a bottom re-

tainer 1713 for mandrel {135, in the latter instance.

These retainers have bearing surfaces {75 and
oblique engaging surfaces {77 which engage con-
cavities 1719 in the top and bottom sides of man-
drels 133 and {35, thereby maintaining the man-
drels in their respective positions. The retainers
also have threadlike grooves i81 adapted to by-
pass the wires 29 and 31 as they are being con-
veyed along the mandrels 133 and (35. A pair
of spiral gears 183 and a pair of spiral gears 185
are secured to the top retatiners {67, {11 and the
bottom retainers 1688, 173, respectively, and en-
gage g pair of top spiral gears 187 and a pair of
bottom spiral gears 188, respectively, which are

secured to drive shafts {81 and 193, respectively..

Drive shafts 9! and {83 have gears 185 and {87,
respectively, secured thereto, which gears engage
a gear 199 secured to the multiple drive shaft
27 thereby driving the retainers (87, 168, {7l
and {13 in synchronized movenient to by-pass the
wires 29 and 81{ as they are being advanced by the
conveyors 148 and 15{. The wires 29 and 3{ are
further advanced along the mandrels 133 and 135
by the conveyors 148 and 151 into the crushing
and cutting zone, wherein upper rotating crushers
201, 203 and upper rotating cutter 265 and lower
rotating anvils 207, 209 and lower rotating cutter
211 are operating. The upper crushers 281, 283
and upper cuttér 205 and the.lower anvils 207,

48

10:

. cutters.

3.

shafts 243 and 215, respectively, which have gears’

217 and 219 secured thereto, which gears engage °

a worm gear 221 secured to the multiple drive

shaft 21 thereby driving said crushers, anvils and
Upper crushers 20!, 288 and upper
cutter 285 have crushing blades 223, 225 adjust-
ably affixed thereto and cutting blade 221 ad-
justably affixed thereto, respectively. Likewise,
lower anvils 207, 208 and lower cutter 2i! has
anvil blades 229, 231 adjustably affixed thereto

and cutting blade 233, adjustably affixed thereto, -

respectively. The wires 2§ and 21 having en-
tered the crushing zone are crushed by the ro-

" tating crushing blades 228, 225 with the rotating

15;
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209 and lower cubter 211 are secured to drive 75

anvil blades 229, 231 striking simultaneously the
mandrels 135, 133, respectively, thereby giving
support to the mandrels, concurrently, the rotat-
ing cutter blades 227, 233 cut the wires top and

bottom on the mandrel 133 (Figs. 8 and 10);  The -
length of leg wire being predetermined by the -

number of folds conveyed through the crushing

and cutting zone between cutting and crushing -

cycles. The small arcuate portions of the wires

formed by the double cutting operation is con-
-veyed from the mandrel 133 by the conveyor 148 .
from whence they drop on the machine bench or.

into a suitable receptacle. The folded wires 29,
21 after crushing and cutting are conveyed until

they slip off the mandrels and descend on glide -
rods 235 and 237 which are affixed {o the man-;

drels {33, 135, respectively.

Referring now move particularly to Figs. 1, 12,
13, 14, 15, 16 and 17.
descend on the glide wires 235, 237 from which

The foided wires 28 and 3i .

they drop into a lower former 238 which has -

forked members 2414 affixed thereto on each side.
Immediately (Fig. 12), a valve cam 243, secured
to upper tool shaft 213, actuates valve lever 245
which controls a motive fluid vaive 247, which in
turn operates a fluid cylinder 248.
248 has a piston rod 251 pivetally connected to a
rocker lever 253 which is secured to rocker shaft
255 which shaft is journaled in support members
257 and 259 which are integral with the bench
if.

A compound cam 261 secured to rocker shaft

The cylinder :

255 has a tie wire advance lever 253 and a bundle
lever 265 engaged therewith, said levers being .

pivotally afiixed to support member 257.

The tie' :

wire lever 263 is universally connected to ratchet. .
shaft 267 which is journaled in lower former sup- -

port 258 and support member 271 which is affixed
to the bench i{. The ratchet shaft 267 actuates

ratchet 273 which in turn actuates a plurality of -
gears 278 which through feed shaft 271, journaled. .

to members 268, 271, actuates feed gears 21§

which have feed wheels 28{ connected thereto.

A tie wire 283 supplied from a suitable source

(not shown) passes up through straightener as-'

sembly 283 to engage feed wheels 281

which -

wheels maintain uniform compression on the tie -

wire 283 by pivoted connection of one of the feed
wheels and compression spring 287, said wheel
being pivoted to the former support 269.

The tie

wire 2823 passes from the feed wheels 281 into a. -

split slide member 288 which is held together withi.
screws 281 and the wire passes from the slide"

member into a guide tube 293 which is secured in -

she lower former 238,
ably connects to lower cross head 235 which has

The bundle lever 265 slid- -

slide rods 287 affixed thereto which rods pass -

through and extend from sleeves 239 mounted-in

lower former support 268. - An upper cross head-

301 which supports upper former 303 is'affixed to
the slide rods 297, The upper former 303 has
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forked members ‘305 affixed thereto on-each sids;
which:: members..are so.spaced. that the :upper

forked members 385 slide  past: the. lower forked'

members-2481; A'lift rod: 307 having a lift hook

308:s affixed to cross head 30!/ said liff hook being-

maintained in: position.t6:-engage a trip 341, by
torsion spring 313;
ejector shaft:3¢5iwhich is supported by:bearing

members 347! which:are-affixed to lower:former:
Ejectors:319, adjacent each end-of’

support-269:
the/foldéd wires; are secured:to-ejector:shaft 315
A-collar-321, secured to shaft 315;-has a:tension
spring:323.connected thereto which téension spring
has its'other end ‘connected- to. the lower former
support:269-thereby returning:the-ejectors: 349 to

their  original position® when. the . trip: 31¢- is

released.

When: the piston rod 251 rotates the compound
cam  261. a- certain - distance; bundle Jever: 265
moves .to the position 288. and, accordingly; in
association:therewith the-upper: former 363 de--
scends to-tightly. compact-the félded wires 29%and
31. When the'compound cam-261rotates a fur-
ther distance: tiewire lever:283 ' moves to the posi=
tion 263’ and, accordingly, inassociation there-
with - the- tié- wire: 2837 is -advanced’ a’- measured
distance in-engagement with'a-groove 328 in-the
upper former-303 and a-groove:327-in-the lower
former 239, thereby-curling the tie-wire: 283 -about
the-folded wires 29 -and 3. When the compound
cam 261 attains substantially-its: full stroke; a
hammer block 329 affixed to said cam strikes a
striker rod 33, which operates a lever 323, which

strikes-a - shear pin 335, whereby the tie wire 283-is-

cut; and the: length ' of: tié ~wire encircling the:
wires 29, 31 is slightly in excess of one complete-
turn. A spring 337 extending into lower former-

239 is:providéd to hold the tie wire 283 securely’

against the shearing surface of said lower former
so that a positive cut is obtained. A compression
spring 339 returns the shear pin 335 to its normal
position and 'a compression spring 341 returns the-

striker :rod 331 to its normal position. Tension -

springs 343 assist in ligshtening the weight of the
cross head assembly-as transmitted ‘to the bundle
lever: 265, When the compound cam makes its

return stroke the: lever -arms 283 and 265 are-

returned to their normal position.but in so doing:
the lift hook 309 engages the trip 311 whereupon
the-ejectors 318 eject the bundle of leg wire as
represented by 319" in Fig. 12. When the hook
309 has .cleared .the trip:3tl; the tension’ spring
323 causes the ejectors: 318 to return to their
respective seats and the cam 243, in synchronized
association with the- other mechanism, is ready
to initiate another cycle.

In Pigs. 18; 19 and.20 a modified form of the
cutters 205 and ‘2fi is illustrated. In this em-
bodiment the upper cutter blade 40f and the lower

_cutter blade- 463 -rotate: through concavities: 405~
and- 4071, respectively, which: are: provided 'in a..

mandrel 409, which is similar to. mandrel {33 de-
sceribed; supra. An aperture- 411 is. provided

through the meandrel 409 and.:the cutting edges:

of the blades 481, 403 are ground to form & con=
cave cutting.surface: With this embodiment the
wires-29.and 31 are directly sheared, instead of
compressively sheared-as-described, supra, there-
by -giving- a clean positive severance of the wires
and.any small metallic and/or-insulation par-
ticles -resulting: froem-the-cutting. operaticn drop
through the .aperture 4{1 angd do-not interfere
with:subsequent cutting:

The: trip- 314 is securedito:

10

16¢

20

25

2,348,336-

special utility in-connection with the. folding of-

leg: wires for: blasting caps, this particular-em=-

bodiment has been:seleécted to describe its many

advantages.. It will.be.understood, however, that:
. this particular use.is:not necessarily:the limit:of.
its:practicalapplication.: In this connection, . men=
tion will. be.made of the possibility of ‘using ‘the:
same folding mechanism: for the folding ofwire or:-
other “materials: for: purpcses other 'than. those
particularly directed torthe:manufacture of blast=
ing caps:.

It is.evident-that there are numerous:factors:
which will. influence:conditions for the most satis-
factory- operation. of~ the - invention,. the:actual
limits -of  which cannot beestablished except by"
detailed-study: of .each: set’ of materials. and:the
intermediate-and finished products: involved:

It is'seen that the machine of the present:in-
vention is readily adaptable to impart any prede«
termined: number of folds: tor obtain- a  desired.
length of ‘folded material. This may be accom=~
plished, within certain limits; by utilizing a stand-
ard-chassis-and having alternate ‘sets: of gear--
ing-therefor in synchronized association-with the-
cutting and crushing tools and the tying mecha-
nism so thata desired length. of folded material is-
obtained. and adequate-tying: of the folded mate-
rialis-effected.

What we claim and- desire-to protect by Letters-

30 Patent is:

1. In-a folding machine having:a 'synchronized
mechanism;. means -for: continuously - folding: in~-
sulated strands- of material. in a figure 8 con--
figuration, guide and. supporting. means..for: the.

85 folded strands,. conveying. means .for progressing
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‘Since-the application of: the’ invention. is of 75

the folled.strands, means. for- severing. the pro-
gressing. strands. to: form .a:predetermined length-.
and.means for.crushing a:portion of the insuia--
tion adjacent.the ends.thus:formed, further pro--
gressing. the severed. length iof.strands .to. dis--
charge..-

2. In a.folding machine having.a .synchronized "
mechanism, means.for.continuously -and. variably.
tensioning insulated-strands.of material, means
for continuously. folding . the. tensioned . strands.
in an incurvate configuration, guide and support-
ing. means.. for. the folded  strands, . conveying-
means. for progressing.the foldéd strands, means
for severing the progressing strands.to form a pre-
determined. length  and. means for crushing. a-
portion.of the.insulation adjacent the ends thus.
formed, further progressing the severed.léength of’
strands 1o -diScharge, means for. bundling  the
discharged 'strands,.and .means for.ejecting. the~
bundled strands..

3. In a folding.machine having a. synchronized"
mechanism, means for continuously and variably
tensioning strands.of material, means for.continu:
ously folding the.tensioned strands in g -fisure+8-
configuration, guide and supporting means for the
folded strands, conveying means for progressing-
the folded strands, means for severing the pro-
gressing strands to form-a predetermined length;
further progressing the severed length of strands
to discharge, means for bundling the discharged’
strands, . and - means  for  ejecting ' the bundled
strands, wherein the strands-of material are ten-
sioned by, single groove sheaves for the individual
strands, a plurality; of ‘multipleé groove sheaves
to accommodate the adjacent individual strands;
said plurality having: at ‘least-a drive sheave, &
tensioning sheave, and ‘a reciprocating sheave for -
uniformly tensioning the strands in synchronized
movement with"the means for cotinuously fold=
. ing the tensioned strands:’
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-4, In a folding machine having a synchronized
mechanism, means for continuously. and variably
tensioning strands of material, means for con-
tinuously folding the tensioned strands-in a figure
“8” configuration, guide and supporting means
for the folded strands, conveying means for pro-
gressing the folded strands, means for severing
the progressing strands to form a predetermined
length, further progressing .the severed: length

of strands to discharge, means for bundling the 10

discharged strands, and means for ejecting ‘the
bundled strands, wherein, the terisioned-strands
of material are folded by two rotating spiders
having strand engaging elements affixed thereto

said spiders alternately engaging and folding the. 15

strands of material inwardly and downwardly, and
reciprocating sleeves for the engaging elements,

- associated with the folding mechanism, adapted
to push off the engaged strands sequentially.

5. In g folding machine having a synchronized -g¢

mechanism, means for continuously and variably
tensioning strands of material, means for con-
. tinuously folding the tensioned strands in a figure
“8” configuration, guide and supporting means for

the folded strands, conveying means for pro- gz

gressing the folded strands, means for severing
the progressing strands to form a predetermined
length, further progressing the severed length
of strands to discharge, means for bundling the

discharged strands, and means for ejecting the gq

bundled strands, wherein, the folded strands of
-material are guided and supported by two man-
drels having a pair of rotating retainers, respec-
tively, which engage concavities in the top and

bottom surfaces of the mandrels, said retainers- gs

associated with the folding mechanism and hav-
ing threadlike grooves adapted o by-pass the
strands being conveyed on the mandrels. :

6. In a folding machine having a synchronized

mechanism, means for continucusly and variably:40.

tensioning strands of material, means for con-
tinuously folding the tensioned strands in a figure
“8” configuration, guide and supporiing. means
for the folded strands, conveying means for pro-

the progressing strands to form a predetermined
length, further progressing the severed length of
strands to discharge, means for bundling the dis-

charged strands, and means for ejecting the
bundled strands, wherein, the folded strands of 5o

material are conveyed by screws in juxtaposition

.to the guide and supporting nreans, said screws

adapted to engage the folded strands and provress
them .along said guide and supporting means.

7. In a folding machine having a synchromzedL 65

mechanism, means for contintiously and variably
_tensioning strands of material, meang for con-
. tinuously folding the tensioned strands in a figure
_“8” configuration, guide and supporting means

- for the folded strands, conveying means for pro-i-gg

gressing the folded strands, means for severing
the progressing strands to form a predetermined
length, further progressing the severed’ length
of strands to discharge, means for bundling the

" discharged strands, and means for ejecting the'gg .

bundled strands, whersin, the progressing strands

of material are severed by a rotating cutter, asso-

ciated with the conveying means, and adapted to
sever the progressing strands of material to form

a predetermined length said rotating cutter hav-"7o

ing a concave cubting surface and rotating

through a concavity in the guide and supporting

means to sever said progressing strands of ma-
terial by transverse shear.

8. In a folding machine having a synchironized 75

mechanism, means for continuously and variably

- tensioning strands of material, means for con-

tinuously folding the tensioned strands in a figure
“8” configuration, guide and supporting means

. for the folded strands, conveying means for pro-

gressing the folded strands, means for. severing
the progressing strands to form a predetermined

" length, further progressing the severed length of

strands to discharge, means for bundling the dis-
charged strands, and means for ejecting the
bundled strands, wherein, the discharged strands

- are bundled by an upper former and a lower
~former said upper former adapted to descend and
- engage the lower former and compress the dis-

charged strands, a curling cavity in the upper and
lower formers adapted to curl tie wire about the

-<compressed folded strands, and a shear pin adapt-
+ed to shear the ’me wire after the curlmg opera-

tion.

9. In a folding mechamsm means for contmu-
ously and variably tensxomng insulated strands of
material, means for continuously folding the ten-
sioned strands in a figure 8 configuration, guide
and supporting means for the folded.sfrands,
conveying - meéans for progressing - the : folded
strands, means for:severing the progressing in-
sulated strands to form a predetermined-length
and: means for crushing a portion of the insula-
tion adjacent the ends thus formed, further pro-
gressing  the severed length of strands to dis-
charge, means for bundling the.: discharged
strands, and means for eJectmg the bundled

--strands.

‘10. A folding machine for leg wires havmg in
combination: single :groove sheaves for the indi-
vidual - wires; a plurality of multiple groove
sheaves to accommodate adjacent  individual
wires, said plurality having at least a drive sheave,
a tensioning sheave, and a reciprocating sheave
for-uniformly tensioning the wires in- synchro-

- nized movement with the means for continu-
.ously folding. the-tensioned wires; two -rotating

spiders having engaging elements affixed -there-

-to, said spiders alternately engaging and folding
gressing the folded strands, means for.severing s

the wires inwardly and downwardly; reciprocat-
ing sleeves for the engaging elements, associated

- with the folding mechanism, and adapted to push

off the engaged wires sequentially; guide and sup-
porting means. for the folded wires; conveying
means for progressing the folded wires; means for

. severing the progressing wiresto form a.predeter-

mined length: further progressing. the severed

.length of wires to discharge; means for bundling
.the discharged wires, and-means for ejecting the

bundled wires..
‘11. A folding machine for leg wires. -having

_1n combination: .single groove- sheaves for the -

individual wires; a plurality: of multiple groove

-sheaves. to accommodate adjacent .individual

wires, said plurality having at least a. drive-sheave,
a tensioning. sheave, and a reciprocating-sheave
for uniformly tensioning the wires in synchro-

_nized movement with means for continuously

foldlng the. tensioned wires;. two rotating spiders
having engaging elements affixed thereto,. said

. spiders alternately engaging and folding the wires
_inwardly and downwardly; reciprocating - sleeves
_for the ‘engaging elements, associated with the

folding mechanism, adapted to push off the en-
gaged wires sequentially; two mandrels adapted

. to support the pushed off wires, having a pair of

rotating” retainers, .respectively, which. engage
concavities in the top and bottom surfaces of the
mandrels, said retainers associated with the fold-
ing mechanism, having threadlike grooves adapt-
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:ed. to by:pass .the wires being:conveyed:on: the
smandrels; conveying ' screws.in:juxtaposition .to
-the.mandrelssaid: screws: adapted to engage-the
folded . wires:;and .progress: them:-along:the man-
drels; - means for:severing.:the progressing: wires
to form.a predefermined length;:further.pro-
-gressing the severed length: of wires.to-discharge;
‘means ; for bundling : the -discharged -wires; -and
‘means for ejecting the bundled: wires, ;
:12..In-a- forming -mechanism 'for: contmuously
.foldlng . strands -of :material: in - the - form.of a
_figure: 8,- a pair-of -mandrel -members: in:parallel
_relationship, ra::support:for -each of the mandrel
members comprising; a -pair .of. supported:rotat-

able.members-in-engaged relationship-with.a:pair,

of .opposed. concayities sin -each -of 'said>mandrel
-members, -and :convolute, surfaces on ~said :ro-
tatable members: adapted to advance the:strands
of material along the mandrel members.
13, In:a. forming mechanism, for..continuously
folding :strands . of ;material ‘in the form of.a
figure :8,:a. pair of "mandrel ‘'members: in- parallel
relationship, :a:support for. each of the:mandrel
members comprising - a pair..of supported: rotat-
:able. members :in engaged. relationship «witlh :a
pair of cppesed: concavities: in:each:of said man-
drel members, means:in ‘juxtaposition: with the
mandrel : members .to uniformly :advance :the
strands of ‘material along:the mandrel:members,
and convolute surfaces-eon:said rotatable-mem-
“bers -adapted to by-pass:the strands:of material
uniformly advanced-aleng the mandrel mempers.
14. In a forming mechanism for continuously
folding -strands - of -material in:the ‘form -of a

-figure 8, -a -pair-of-mandrel :members-in: parallel .

relationship,-a: support ‘for-each of ‘the mandrel
-members comprising at least:a- pair of supperted
rotatable members-in:engaged: relationship -with
-at-least-a pair:-of- oppesed -cencavities”in -each

-of<said: mandrel members, -means injuxtaposi--

tion -with : the -mandrel members :to <uniformly
advance the strands-of>material-aleng-the man-
-drel -members, <and --coavoelute ~surfaces on-'said
rotatable members adapted to-by-pass the ‘strands
of ‘material uniformly-advanced: aloncr the man-
-drel-members.

15, In- a!forming -mechanism for- con{muously
‘folding - strands-of - material ‘in -the -form-of -a
figure ‘8, a pair of-mandrel members-in - parallel

relationsiip,- a' support for each-of-the meandrel

niembers -comprising -a pair -of- supported rotat-
able ‘members ‘in ‘engaged ~relationship with a
pair of-opposed concav1t1e< in each-of said-man-

-4
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17. Inza:forming mechanism. for continuously

-folding -strands .of -material in the -form of a
figure 8, :two rofating members, each having

radially.disposed fingers with engaging elements

:affixed thereto, said ‘rotating ‘members adapted

to alternately -engage and fold the strands of

~material inwardly and downwardly, reciprocat-

ing sleeves: for the:engaging elements associated

.with the rotating: members and-adapted. to -push
-off the engaged strands-of material sequentially,

- and two-mandrels adapted to support the pushed

18

20

25

130

—associated with the roctating niembers
-adapted to push off the engaged strands of mate-

35

-ing element affixed thereto, said

off strands. of material and maintain-them in a
figure 8.

-18.:In a forming mechanism for continuously
folding :strands of material in the form of a

figure 8, two rotating members, each having at

least- one: radially: disposed finger with an engag-
rotating mem-
bers adapted to alternately engage and fold the
strands of material inwardly and downwardly,
means -associated with the rotating members
adapied to actuate the engaging elements to dis-
engage strands of material sequentially, and
means adapted to support said disengaged strands
and maintain them in:a figure-8.

*19."In a- forming mechanism for continuously
folding strands of material in the form of ‘a

figure 8, two-rotating members, each having ‘at

least one radially ‘disposed finger with an engag-
ing- element affixed thereto, said rotating mem-
bers-adapted to alternately engage-and fold the
strands -of ‘material inwardly and- downwardly,
reciprocating sleeves for the engaging elements
and

"rial sequentially, and two mandrels adapted to

40

-support the ‘pushed off strands of material .and

maintain ‘them in a figure 8.
~20, -In-a forming mechanism for continuously

~folding ‘strands of material in the -form of a

figure 8 and-progressing said strands of material

-along & pair of mandrel members, a rotating

ot

-drel members, conveying -screws in ji thaposmon 55"
to the mandrel members adapted to-engage the **

strands-of material and uniformly-convey them
along said mandrel members, and convolute sur-
fares:on said rofatable members adapted to by-
pass the strands-of material- umformly conveved
along the mandrel members.

16. In a forming mechanism for: continucusly
folding -strands ‘of material in the form of a
figure 8, two rotating members, each having
radially disposed fingers with engaging elements

to alternately engage .and fold the strands of
material inwardly and downwardly. means.asso-
ciated with the rotating members adapted .fo
actuate the engaging elements “to  disengage
strands of material sequentially, .and _means
adapted to .support .said disengaged sirands and
maintain them'in: a figure 8. :

cutter adapted-to séver the progressing strands
of ‘material-to form a predeterminzd length, said

_rotating -cutter rotating through a concavity in
.one ‘of fhe mandrel members to sever said pro-

gressing strands of material by transverse shear,

and an aperture through the mandrel member

o-in communication with said concavity to permit
res1dual particles of the severed strands to -dis-
charge therethrough.

21, In a forming mechanism for continuously
folding strands of material in the form of a
-figure 8 and progressing said strands_ of material
_along a pair of mandrel members, a pair of rotat-
‘ing cutters in opposed relationship adapted to

.sever the progressing strands of material to form

680

affixed ‘thereto, said rotating members adapted ~85

-a .predetermined length, each of said rotating
cutters having a concave cutting surface, a pair
.of concavities in opposed relationship in one of
the mandrel members adapted to receive the
concave cutting surfaces of the opposed rotating

.cutters, and in conjunction with said rotating
.cutters sever said progressing strands of mate-
-rial by transverse shear, and an aperture.through

the. mandrel member in communication with the

.opposed concavities to permit residual particles
.of the severed strands to discharge therethrough.
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