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This invention relates to a machine for making -

lead wires particularly for -use in molded type
resistors,

Molded type resistors of the type largely used
in radio apparatus -are composed of ‘bodiesof

terial to give rise to various resistances ranging
from a few chms to several'megohms. These re-
sistors, whether of insulated-or uninsulated-type,
are provided with lead wires generally of tinned
copper embedded in the ends thereof -and: pro-
jecting in such fashion as to be connectible «in
electrical circuits. ' In order to-achieve the neces-
sary-strength of ‘construction the embedded heads
of these leads are:enlarged in some fashion, pref-
€rably. by being bent so ‘as not-to beeasily pulled
out:of the resistor body.

“Itis'the general object of the present .invention.
to provide a machine for automatically forming
such’leads from continuous wires in such fashion
4as to secure uniformity with the ultimate object
‘of ‘having the final resistors-as uniform as possible
in resistance values.

A further -object -of the invention: is $o provide
- ‘in-a:machine of ‘this character means for so ar-

veniently ‘located in molding -apparatus without
thenecessity for theirindividual handling,

Still another object of the inventioniis:provision
‘ofsuch leads of ‘a‘particular advantageous:shape

$0 ‘secute the maximum strength:of ithe final re- “+

‘sistor:‘and . uniform ‘projection of the leads ‘into
the resistance material.

“These and other objects-of the invention: par-
ticularly relating to details of -construction and

from'the féllowing description read in conjunetion
with'the sdccompanying drawings.in which:
© Figure 1'is‘a vertical sectionthrough-a-machine
constituting a preferred embodiment of ‘the ‘in-
vention, ‘this figure ‘as well a5 others: being dia-
‘arammatic in-omitting certain irrelevant siipport-
ing parts;

Pigure'2'is'a ‘vertical'section showing:the upper
portion-of the ‘machine and -taken on :the plane
the trace of which'is indicated:at 2'in Figure1;

"Figure’3 is’a'section-similar to that - of Figure-2
‘but taken on-theplane indicdted at’3:inFiguredl;

Pigures 4A to-4H inclusive are-a series of dia-

‘grammatic ‘sectionsl «views particularly showing 80

‘the successive steps-in the formation-of .a lead;
‘Figure 5'is an-enlarged- sectionitaken also sub-
‘stantially on'the plane‘indicated:at:3 in:Figure 1
-and -showing’ the ‘eleménts *for ‘forming:the bent
‘heads of ‘the leads; '

25 tial-grooves, one-for each-wire."
ranging the formed leads that they:may be-con- -

(Cl. 140—11)

Figure 6 is a horizontal sectional view dlagram-
matic in form showing the operating meang for
the various parts of the machine;

Figure 7 is a-horizontal- section ta,ken on the

8§ broken. planeindicated at T—T of Figure -8 and
thermoplastic material including conductive - ma- -

showing- the receiving ‘means  for the leads; and
Figure 8 is.a vertical -section taken onthe plane
indicated at. 88 in Pigure-T.
The machine -comprises a -table -2 supporting

10 the various operating-parts, including a support

(not: shown) -for: spools :supplying: -wires -from
which -the leads are to be formed. The wires
from these spools, indicated -at ‘W, pass beneath
a guiding ‘bar 6 and -aboyve-a supporting block 4;

15 ‘which carries -the bar:6:- The. supporting block

4-carries ‘a guide ‘member-8,-provided- with .open-
ings-through -which the various wires ‘W -extend
and beyond-which they lie"in substantial paral-
lelism through the shandling and severmg mecha-

20 nisms.

. In front of-the -plock §: there -is: located a shde
+0 -guided for -forward -and.‘backward movement
on thetable 2:. - Journalled in‘the slide 10 are a
plurality of rollers: t2-provided with circumferen-
Arranged -to co-
operate -with -~the - rollers 12 are -similar upper
rollers - #4 -also - provided - with - eircumferential
grooves to receive the-wires-andiarranged to alter-
nate-with:the lower rollers 12,/ the rollers {4-being
carried by a support 18, which is secured to.the
slide 10:by-means:of screw ‘clamping means indi-
cated-dt 18" The'rollers-i4 are so:arranged as to
extend slightly-downwardly below the tops of the
rollers 12-to such-extent that-the wires-engaging

35 alternately the upper and:lower rollers must take
operationh 'of the machine ‘will become iapparent ' ‘

a-slightly-wavy path in-the grooves thereof:
Beyond-these -rollers the wires ‘W extend over

a'horizontal planeportion of the slide [0, where

they are engaged-by:blocks 24, which are pivoted

40 on-a rod-26 extending betweeniupstanding brack-
iy ets 20 carried by the -slide 19 and carry feeding

pawls 25 -provided: with ‘sharpened beveled lower
points -engageable -individually - with- the wires.
The pivoted blocks-24 -are urged in 2 clockwise:

45 direction, as viewedin Figure ‘1, by-means of indi-
«+ ‘vidual springs:28:connected: between them and a

cross-bar 22 carried by the brackets 20,

From the position of engagement by the feed-
ing pawls 25, the wires extend-forwardly through
a8 guide :bar 36 provided ‘with individual ¢pen-
ings ‘for ‘the wires ‘and :carried by’ a supporting’
member: 34 secured:fixedly to-the table ‘2. ~After
passing from:the-openings :in-the guide 35, the
wires-pass over:a -clamping: member ‘38 provided

56 Wlth a serrated upper surface -above: whlch and
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adapted to clamp the wires, are individual wire
clamping elements 40, urged individually down-
wardly by springs 42 and guided in a cross-bar
44, the members 40 being provided with heads
46 arranged to limit their downward movements.
The bar 44 is guided at its ends upon studs 4%
and is urged upwardly by springs 49 surround-
ing these studs. Connecting the upper ends of
the studs 48 are cross-members 50 to which are

\

pivoted cams 52 adapted to engage lugs 54 ex--

tending upwardly from the bar 44. Above their
pivots these cams 52 are pivoted to a link 5%,
which is connected through a link §6 with the
upper end of a lever 51 operated as described
hereafter, '

Suitably guided for sliding movement across
the front of the machine are a pair of slides 58
and 60. The former of these slides carries at
its lower surface a plate 62, on which are formed
a series of presser members 66 corresponding
individually to the wires W, these taking the form
of ribs extending parallel to the direction of ex-
tent of the wires. The slide 60 has secured there-
to a member 64, which also carries a group of
presser elements 68 in front of the elements 66.
Both the elements 66 and 68 slide on a plate
10 secured to the support 34. This plate 70 is also
provided with clamping elements 72 extendirg

upwardly therefrom in the form of ribs parallel :

to the direction of extent of the wires adjacent
the clamping elements 66 and 68, forming with
them spaces between which the wires may move
and in which the wires are, at suitable times,

clamped. A group of pins T4, also corresponding -
individually to the wires, are journalled in open- 2

ings in the plate 10 at their upper ends and are
suitably mounted in bearings at their lower ends.
Each of these pins is provided with a lug 76
adapted to form a hook on each lead as described
hereafter.
trated in Figures 4A and 5. Each of the pins
T4 is provided with a driving pinion 18, these
pinions 18 being vertically staggered as indicated

in the drawings for the purpose of saving trans--

verse space on the machine. The pinions are

These Iugs 76 take the form illus- -
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designed to be rotated at proper times by means

of a rack 80 slidable transversely across the front

of the machine by cam means hereafter de-

scribed. .

A vertically guided knife 82 is provided with
a horizontal cutting edge which, in its idle posi-
tion, extends just below the upper surface of
the plate 10 over which the wires extend. When
the knife is moved upwardly to effect a wire cut-
ting action, it cooperates with the front surface
of the member 64, which thereby serves as a
cooperating blade. 'This knife is actuated by
cams in a fashion hereafter indicated.

The formed and severed leads are arranged to

be received and guided by a member 84, which
extends across the front of the machine and is
provided with receiving openings 86. individual
to the wires, which serve to cause the wires to

1]

55

60 -

enter individual tubes 88 communicating at their *

lower ends with openings in a transverse bar 90.
located below the level of the table at the front
of the machine. Below the location of the bar
90 are forwardly extending tracks 92 along the

outside of each of which there is guided for re- '

ciprocatory motion a slide 94, the guiding beine
effected by metal straps 96 embracing the ends
of the slide and secured to the tracks. Each of
the slides 94 is provideg with a pair of pawls 98

urged inwardly by springs 100 and having their °

operating ends projecting through slots formed

66
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in the walls of the tracks. Each of the slides
is provided with a depending lug 102, coririected
for the actuation of the slides as described Fsre-
after.

Above the location of the slots through which
the pawls work, the tracks are provided witi
spring members 108 of wavy form adapted to
impose friction upon removable blocks 106 gf-
ranged to be guided for movement in the tracks:
These blocks (06 are associated with upper guide’
blocks {08 with which they are properly aligned
by means of pins and holes, indicated at {10, so
that lead wire receiving openings (14 of the
blocks 186 are axially aligned with correspond-
ing holes $12 in the guide blocks 108, Each of
the blocks. 186 has secured thereto a pan mem-
her 16 arranged to keep the finished leads from
dropping out of the openings 114,

Operating motions are applied to the various
parts-of the machine from a series of shafts f#8,
124 and (28, the shafts 118 and 124 keing coi-
nected by bevel gearing {22 while the shafts {8
and 128 are connhected by bevel gearing I1Z§.
The shaft 118 carries a sprocket 120 throught
which it is rotated frofi & motor through reduc-
tion gearing (not shown). The shaft {18 carries
three cams 130, 132 and 134, the shaft (24 carries
a cam [36, and the shaft 128 carries a pair of
cams (38 and 140, all of suitable shape to provide
the varioug proper motions as will be hevesfter
described.

The cam {32 acts on a follower carried by &
lever 142 which is connected through a link 44
to an arm depending from the slide 0.

The cam (34 acts similarly on a follower car-
ried by an arm {46 which is connected through a
link 148 and bell crank (50 to actuate the knife
82.

The cam {30 acts in similar fashion upon a
follower carried by a lever 152 which is connected
through a link (54 to an adjustable block {56
clamped upon an arm 55 secured to a rock shaft
{57 which carries a pair of levers £58 connected
by individual links 160 to the lugs 102 dependirg -
from the slides 94. The various levers 142, (46
and 152 are pivoted upon a common pin 103 and
are urged so that their followers engage the re-
spective cams by springs 162, )

The rack 80 is urged toward the right as viewed
in Figure 3 by a compression spring 166 to cause
a follower roller {64 to engage and follow the
cam 136.

The cam 138 engages a follower carried by the
lever 57 previously referred to, which follower
is held in contact with the cam by means of |
spring 168. The upper end of the lever 57 is not
only connected to the link 56 previously de-
seribed but is also connected through a second
link 176 to the slide 58.

The ¢am 140 engages a follower carried by the
depending arm of a lever 1712 which is urged in
clockwise direction as viewed in Figure 3 by a
spring 170. The upper end of this lever {72 is
connected by a link (74 with the slide 60.

In the operation of the machine the various
parts are so timed by the proper design of the
cams to effect the feed of the wires W, straight-
ening of the wires, formation of heads H, sev-
erance of leads L, and the location of these leads
in the openings 114 of the block (06. For this
purpose the slide {0 is reciprocated-back and
forth, having a backward movement at a time
when the wires W are clamped by the individual
clamping heads 40. Under these conditions the
rollers 12 and (4 ride over the stationary wires
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W imparting a progressive wave of slight:ameunt
therein to:straighten them against.any:tendency
toward: curvature: which '.ma:y ‘result fromutheir
teeling: o the supply :reels.’ During this: rear-
ward movement of the slidé: 10:the: gnppmg pawls
25 -merely slide on the wires.

. Inv'the subsequent. forward movement of: the

shde ‘1. e;; to the:right as:viewed inFigure-l;.the
sharpened ends of the.pawls grip.the wires;and
fedd them: forwa.rdly,tthe ‘wires being: released at
this time.

“During-the time when the wires:are: clampex by
the:members 40:and the slide (8:is:moving rear-
wiardly the-heads H are formed by the successive
sequentialoperations indicated in:Figures 4A: to
41, inclusive.~ In Figure' 4A the parts.are -shown
in the conditions:assumed’ immediately after a
severing:operation: which:follows. the:«completion
of the forward movement of:the:slide 10.. At.this

time the clamps 40:-are:about to beiengaged and °

the: wite W-is:disengaged by both the-ribs 66.and
thepresser: .elements: 68, ‘extending:: along ‘the
clamping surfaces of the ribs 12,

~The: riext-step. {Hustrated in.PFigure 4B is the

cl’ampin'g“ of the wires by the ribg: 88:against. the 5

ribs 12-while the:clamping elements 68 are:also
brought into engagement with the wires as: illus-
trated: in:that. figure. “Up. to ithis: peint: inithe
operation the: Jug 16:lies  ationeside of the wire
as illustrated in the: figure.

¢ “The next: step. inthe operation -involves: a: ro-
taﬁionuthrough approximately: 90: degrees. 6f ithe
variots pins: 14; the lugs of ‘which:‘bend the.ends
of the wires as: illustrated ih:‘Figure 4C:while

sachy presser::glement &8 moves:slightly further /¥

toward clamping position: to: provide: in the:-end
of . ach: 'wire 2 isHght :deflection: indicated at K
this being ‘caused: by reason of :the:provision of
a.slight projection 68’ of the presser.element: 68

cooperating: with: the:bevel: edge 72" of each rib 1

12

“»Pollowing sthis operation: the: varmus presser
elements: 88 are withdrawn as indicated in.Figure
4D; and: thereafter; as indicated in: 4E,-the:pins
1&:rotate approximately through a further 90-de-
giees: beyond the: original:;right:angle: bend to
bénd the:end of the wire to:complete the:forma-
tion: ofithe ook H as:indicated..

~The: pins T :are thern reversely:rotated. thrOUgh

180 degrees to their original-positions; this rota-:

tioh . being .indicated in progress in Figure 4F.
When they reach their final positions illustrated
in Figure 4G the wire is caused to be released by
both the ribs 66 and the clamps 40 and is fed

forwardly by the movement of the slide 10 as '

indicated in that fisure. When a proper length
of lead has been fed forwardly the forward mo-
tion of the slide 10 ceases and the knife 82 is
moved upwardly to sever the completed leads
which fall head first into the corresponding tubes
88 to be guided into the row of openings (12 in
the upper block 108 and thence fall into the
openings 114 of the lower block 106 to be ar-
rested by the pan 116, At this time the blocks
are in stationary position, being moved step by
step to align successive rows of openings (12 with
the tubes 88 during the head forming operations
previously described.

1t will be evident that thus the various leads
are automatically formed and filled into the block
{06 which is removed from the machine and used
" to locate the leads in plungers carrying central
openings and arranged to form parts of molds to
produce resistors in accordance with the applica-
tion of Herrick and Veley, Serial No, 370,010,
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filed ‘Decembér13;:1940:  The:miachine may con-
tinuously run: without ‘attention save for the lo-
cation of new pairs of receivirig:-blocks (06 and
408:in the tracks 92 into:which they are -placed
by an-operator: - By the:provision. of ‘the pair of
pawls 98 it.:will: be 'levident that these blocks are
fed: in succession: ‘below the tubes 88; overrun in
the: feeding: being ‘prévented by the wavy springs
104 ' which: supply: the necessary:! friction. -
.. It will: be clear that. the mechanism: disclosed
herein is:merely fllustrative: and thdt. the ‘prin-
ciples of the invention may be carried out in vari-
ous ways withinthe:scope of .the following elaims.
+ ‘What Eclaim is:

1. Inscombination, & pair of .vclamp:/elements,
means:for: feeding a wire between:said clamp ele-
ments,; means for effecting engagement of the wire
by::said-clamp-elements, ‘' third’ clamp:element
cooperating with one of-the first mentioned clamp
elements: to: deflect -a. portion® of the: 'wire to one
side: of the portion located between the first men-
tioned clamp elements, means. for engaging:the
end of the ‘wire beyond said third clamp. elément
to bend:the:same in a.direction opposite said de-
flectionr effected by the: third clamp element; and
means for:controlling:the third.clamp. element
and: the -last ‘mentioned ‘means to effect in: se-
quence: saidr deﬂectlon -and completion of:the
bending..

. 2:'Incombination, 'a:pair of : clamp elements,
means for effecting engagement of a. wire by sald
clamp-elements, a third:-clamyp element: cooperat-
ing: with one of:the: first :mentioned:clamp ele-

ments to-deflect a: portion: of the wire to oneiside

of the portionlocated between thefirst mentioned
clamp:-elements, means for engaging: .the: end of
the: wire: beyond -said' third :clamp: element: to
bend the same in'a. direction opposite said deflec~
tion : effected. by the. third:.clamp element; .and
means: for -controlling the: third clamp. element
and- the: last. mentioned -means- to: effect: in: se~
quence: said ' deflection..and: completlon of :'the
bending,

. 3..In.combination, :means::for feeding a wire
in.the: direction of the length, means for severing
sections. from: said :wire,.means for forming bent
heads. on said sections, a.receiver having: openings
for said-sections, and-means for distributing said
sections in-the openings of said receiver; the last
named means including devices for imparting step
by . step- advancing. metions. to.said . receiver. to
bring. various obenings. therem in position to-re~
ceive said sections.

" 4. In combination, means for feeding a wire
in the direction of the length, means for severing
sections from said wire, means for forming bent
heads on said sections, a receiver having open-
ings for said sections, and means for distributing
said sections in the openings of said receiver, the
last named means including devices for impart-
ing step by step advancing motions to said re-
ceiver to bring various openings therein in posi-
tion to receive said sections, and means for fric-
tionally restraining said receiver from overrun-
ning movements.

5. In combination, a pair of clamp elements,
means for feeding a wire between said clamp ele-
ments, means for effecting engagement of the
wire by said clamp elements, a third clamp ele-
ment cooperating with one of the first mentioned
clamp elements, means for engaging the end of
the wire beyond said third clamp element to
bend the same about an edge of the third clamp
element, and means for moving the third clamp
element away from the wire to clear the end of
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the ‘wire being bent while the engaging means
effects bending beyond a right angle. .

6. In- combination, a plurality of clamping
means, means for feeding a wire thereto, means
for effecting engagement of the wire by both of
said clamping means, means for engaging an un-
clamped end of the wire to bend the same about
an-edge of one of said clamping means, and
means for moving the last mentioned clamping
means away from the wire to clear the end of
the wire being bent while the engaging means
effects bending beyond a right angle.

7. In combination, clamping means, means for
feeding a wire theretp, means for engaging an
unclamped end of the wire and means for effect-
ing, in sequence, clamping of the wire by said

clamping means, bendmg of the end of the wire by -

10

15

said engaging means about an edge of the clamp-

ing means, release of the clamping means from
the wire, and further bending of the end through
a - region previously” occupied by the clamplng
means while clamping the wire.

8. In combination, means for feeding a wire in
the direction of its length, means for severing
sections from said wire, means for forming bent
ends on said sections, means for restraining said
wire against reverse movement after a feeding
operation, and means movable rearwardly along
the wire after a feeding operation and while it is
restrained against reverse movement for straight-
ening the wire.

9. In combination, means:for feeding a wire
in the direction of its length, means for severing
sections from said wire, means for forming bent
ends on said sections, means for restraining said
Wwire against reverse movement after a feeding
operation, and means movable rearwardly along
the wire after a feeding operation and while it is
restained against reverse movement for straight-
ening the wire, the last mentioned means being
arranged, during movement relative to the wire,
to form waves therein progressing along the wire:

10. In combination, means for feeding a wire
in the direction of its length, means for severing
sections from said wire, means for forming bent
ends on said sections, means for restraining said
wire against reverse movement after a feeding
operation, and means movable rearwardly along
the wire after a feeding operation and while it
is  restrained against reverse movement for
straightening the wire, the last mentioned means
being movable with the wire during the feeding
operatlon

20
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11, In combination, means ‘for simultaneously
feeding a plurality of wires along parallel lines
in the direction of their lengths, means for sever-
ing sections from the wires, means for forming
bent ends on said sections, and means for clamp-
ing the wires, the last means comprising a pair
of relatively movable members each provided
with a plurality of ribs extending parallel to the
direction of movement of the wires.

12, In combination, means for feeding a wire,
means for severing sections from the wire, and
means for forming a bent end on the wire adja-
cent. the point of severance of a preceding sec-
tion,. the last named means comprising means
for effecting bending of the free end of the wire
through substantially 180° into contact with the
portion of the wire inside the bent end.

13. In combination, means for feeding a wire,
means for severing sections from the wire, and
means for forming a bent end on the wire adja-
cent the point of severance of a preceding sec-
tion, the last named means comprising means
for deflecting out of line with the main portion
of the wire an end portion thereof, and means for
forming a bend of substantially 180° in said de-
flected portion to bring two parts thereof 1nto
contact.

14, In combination, means for feeding a wire;
means for forming bent ends on sections of the
wire, means for severing said sections from-the
wire, a receiver having a plurality of openings
therein, a tubular guide for directing severed
sections to. the openings of- said receiver, and
means for intermittently moving said receiver
in timed relationship with the operation of- the
severing means to present the openings succes=

. sively in receiving relationship with said guide.

40
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15. In combination, means for feeding a plu:
rality . of wires, means for forming bent ends in
sections of the wires, means for severing said
sections from the wires, a receiver having a plu:
rality of sets of openings therein, the openings of
each set being adapted to receive sections from
the various wires, tubular guides, one for each
wire, for directing severed sections to the open-
ings of said receiver, and means for intermittent-
ly moving said receiver in timed relationship
with the operation of the severing means to pre-
sent successive sets of openings in receiving re-
lationship with said guides.

HUGH N. VELEY.



