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1 
‘This linvention relates to improvements 1in -'a 

wire-drawing die lapping ‘machineTb‘y which the 
Wall surrounding the ‘pierced opening 'i'nl'the die 
is de?nitely shaped. - 

the practice of drawing wire, ordinarily, 
there i's'u'sed a die consisting of a retfractoryydi‘e 
body imbedded within a metal encasement there 
for constituting a compact, which is ‘?rst pierced 
to 5form an opening 'therethrough, ‘and ‘subse 
q't'iently'the ‘wall-‘of ‘the pierced opening is dressed 
by use of 'a lapping ‘machine. 
an object ‘of the present invention is to pro 

vide a machine by ‘use of which the opening 
through a compact is shaped ‘precisely to ‘afford 
tapering ingress and egress openings extending 
into ‘the compact and a constricted connecting 
passageway of ‘a de?nite diameter ‘through the 
center "of the "refractory die "body. 
And a further object of the invention is to 

a?‘ord an ‘improved means of adjustment by 
which to vary‘ the ‘relative movements of the 
swaying parts of the vmachine. 
'Gther objects and advantages of the invention 

appear in the vfollowing description. 
_7 An illustrative'emibodiment of the invention is 
shown'inthe accompanying drawings, in which; 

‘Fig. '1 ‘is a fragmentary ‘perspective "view of a 
structure'i'in which the invention is incorporated; _ 
Fig/52 is afront elevational view 'of the struce 

ture shown in Fig. 1; ‘ 
Fig. 3 is a "vertical elevational view shown ‘in 

section on th'e'iine m—'x of ‘Fig. 2; 
Fig. ‘4 is "a fragmentary side 'elevational ‘view, 

partially in ‘section and parts omitted, projected 
from'Fig. 3; "and ' 
H255 is -'a detail perspective'view of 'a‘rockiiig 

?nger used in the ‘apparatus. 1 
‘The-illustrative embodiment of the invention 

consists ‘of ’a machine in which ‘is provided a 
spindle having a lapping tool, ‘mounted. for an 
g'uiar rotation, ‘axial and vlateral ‘swaying ‘move 
ments, ‘a die compact mount supported for ‘an 
gular rotation and ‘which has axial alinement 
with ‘the spindle ‘when ‘the spindle is in vertical 
position, ‘and mechanism for activating ‘the 
spindle and mount. 

"I‘he ‘machine has "a main ‘frame ‘consisting of 
a base 6, ‘uprights 1 secured to the base, and a 
series of transverselydisposed beams 8, -9 and 'lll 
that are permanently secured vunion the uprights 
at “points spaced apart from each other. ‘In the 
base 6 and cross-beam 8 are adjustably secured 
axially ‘alined bearings H and I2 in which an 
arbor il 3 ‘is "journaled and ‘which affords support 
lior ith'e'die mount 1174. "Rotary movement ‘is im 
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part‘eii'ltoithe arbor byimeans ore-pulley its" ‘and 
belt 43. en the cross-beam I8 is preferably tse 
cured a forwardly 'eirtendingsheif 1| 5 constituting 
a work-‘tench. 
"Overlapping the @cross Ibe'ams "9 and m ‘are *dise 

posed three upwardly extending 'par'aiiel swing 
in'g arms its, éI 1, and “lia'the-loweriends oi'whic'h 
are ‘pivotally ‘secured to the cross-lbeam 9 by 
means-of corresponding bolts FI‘B, Tsaidv arms'being 
spaced suitablyaapart "fromea'ch other. Mounted 
in "connection withit‘helarm‘s l6 and 1P8 are ‘for 
war‘dly ‘extending brackets 20 "andfll, the {bracket 
2| v?f|ci'eiiiiz provided "with a lateral extension *2? 
hereinafter referred ‘to. ~Each or said brackets 
is - secured "to v‘the ‘corresponding swinging arm ‘by 
vmeans of Pa ‘bolt 123 that ‘extends 'ilo'osei-y through 
the-arm *so-la's?tc =vpermit ‘said arms to swing freely 
without causing turning movement of the ‘bolts 
and consequent z‘tilting or ‘the ‘brackets. ‘In ‘the 
brackets 1‘£0 ‘and’? I ‘is mounted 1a ‘rotary ‘cam shaft 
24 provided *with a belt ‘and pulley actuating 
means ‘25, and a =<cam ‘26 is securea on ya Fm‘edial 
part of ‘the camshaft and "located "-roetween ‘the 
brackets.“ A “rock-shaft 21 "is mounted in ‘the 
brackets ‘on ‘and 52! ‘in "which "it *has -'a*xia1>'move 
ment, ‘and ‘on ‘one end of the ‘rock-shaft ‘is "see 

~ oureo a grooved collar ‘1'28 “hereinafter‘referreii to. 
> A ?nger i279 iis 'looséiy mounted upon the rock 
shaft ‘12-1, 'ibetwe'en collars 131! secured thereon, ar 
ranged 'tofhave Tree vertical swinging ‘movement 
on ‘the rocks'ha‘ft and ‘have 'lateraimovernent 1ac~ 
cording'lyas‘the'rock-shaft7isiaiiiaily=reoiprocateii. 
Theiiin’ger'ha‘s secured oniit‘slunder 'fac'e 1'a‘sprin'g 
tongue 3 I ‘that is contacted by anad'ju'sting vscrew 
32 threaded through'the ?nger,‘theifreeiendioi‘the 
tongue "having ‘engagement ‘with ‘the cam ‘2'6 so 
that ‘as‘the cam-‘shaft is rotated, ‘vertical swing 
ing "reciprocal ‘movement vvis ‘imparted to‘ the *?n 
ger. 'By turning of the adjusting screw ‘$2 "the 
?nger is elevated oriowemdrélative ‘toth-ecam, 
accordingly as the adjusting-screw is turned. In 
the extension 22 of the ‘bracket 2| is secured an 
actuating arm=33 Toy-‘means 10f ais'etescrew '34, "the 
outer “end of the farm :being 'provi'dediwith a pro 
i'eotion 335 “which rides in the groove 301? ‘the 1col 
lar 128, "so that iaxial Ireciprocatinfg movement is 
imparted to "the :iro'ck-"shaft 211111 the brackets 10 
and 21 ‘with consequent lateral movement or ‘the 
finger "29‘wh'en ‘the swinging farms t6, 1'1?! and 18 
are activated. 

i'I'Jp'on the ‘front fiace "of the ‘swinging arm in 
are seouredibe'arings i315, Fspace‘dia'p'art ‘and iniver 
ti‘ca‘i "alinem'ent with vPeach other, in which ‘is 
mountedia-s'pindie 31's?) as toihavel'axial recipro 
eating movement and angular rotation therein, 
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and on the spindle is secured a pulley 38, prefer 
ably located between said bearings and provided 
with a driving belt 38'. The lower face of the 
pulley rests upon the tip of the ?nger 29, the upper 
face of the tip preferably being arcuate. In this 
manner the spindle is supported by the ?nger 
and is axially reciprocated as the ?nger is acti 
vated. 
Movement is imparted to the swinging arms l1 4 

and I8 by means of corresponding angular dogs 
39 and 40 that are vertically adjustable in a slid 
ing bar 4| which extends loosely through guides 
42 secured on the cross-beam ID, the dogs being 
held in adjusted positions by corresponding set 
screws 39'—40'. The lower ends of the dogs are 
bent and project loosely into longitudinal splines 
43 made in the back faces of the swinging arms 
so that when the sliding bar 4| is actuated, the 
arms are swung upon their pivotal supports to a 
more or less extent accordingly as the dogs are 
adjustably lowered or raised. The cam-shaft 24 
extends through the brackets on the swinging 
arms l6 and I8 in which it has angular rotation, 
and said brackets travel laterally together as the 
cam-shaft is axially reciprocated. Thus, when 
the arm I8 is swung upon its pivotal support the 
bracket 2| is laterally moved causing like move 
ment to be imparted to the other bracket 29 
through the medium of the cam-shaft, where 
upon the arm IB is caused to swing in parallelism 
with the arm l8. ' During the swinging actions 
of the arms and the consequent lateral swaying 
movement of the brackets 20 and 2|, the rock 
shaft is axially reciprocated in the brackets 
through the medium of the actuating arm 33 and 
the slotted collar 35, and in this manner the 
?nger 29 on the rock-shaft is laterally moved so 
that the arcuate face of the ?nger tip is kept 
constantly in proper contact with the spindle pul 
ley 38 While the ?nger is actuated by the cam 26. 
Movement is imparted to the sliding bar 4|' 

by means of a lever 44 that is fulcrumed on a 
stud 45 which projects rearwardly from the out 
wardly extending end of the cross-beam 8. The 
upper end of the lever has an adjustable exten 
sion 46 that is pivotally connected with the ex 
tending end of the slide-bar, the lower end of 
said lever having a roller 4'! that extends into a 
grooved cam 48 disposed on a rotary drive-shaft 
49 that is journaled in bearings 49' and which is 
provided with abelt and pulley actuating means 
49". By this means reciprocating movement is 
imparted to the slide-bar, the arms and spindle 
are swung and the spindle is axially reciprocated, 
when the drive-shaft is actuated. 
The drive-shaft 49, drive pulley 25, arbor pul 

ley l3’ and the spindle pulley 38 are activated 
simultaneously by any suitable means, such as by 
belts connected with an ordinary source of power 
(not shown), as in the usual manner. 

Operation 

In operating the invention, a pierced die com 
pact 50 is centered in position on the mount l4 
and secured thereon, as in the usual practice, and 
a lapping needle 5| is secured to the lower end 
of the spindle 31 with its free end projecting into 
the pierced compact, after which the machine is 
set into action by the motion transmitting mecha 
nism provided therefor. By vertically adjusting 
the dog 39 the lateral sway of the arm I‘! and the 
spindle 31 supported in connection therewith is 
varied in extent more or less accordingly as de 
sired by the operator. Then, by adjustment of 
the dog 40 the swing of the arms I8 and I6 is 
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4 
varied more or less until the lateral movement of 
the ?nger corresponds precisely with the lateral 
sway of the spindle pulley 38. By adjustment of 
the extension 46 on its actuating lever 44, the 
range of the swinging movement of the spindle 
supporting arm is centralized with respect to the 
position where alinement of the spindle and the 
die mount occurs, viz: the lateral sway of the 
spindle in opposite directions from its position 
when axially alined with the die mount is equal 
ized, thus assuring accuracy in carrying out the 
lapping operation. By manipulating the adjust 
ing screw 32, the range of the reciprocal move 
ment of the spindle is adjustably raised or low 
ered more or less accordingly as the adjusting 
screw is turned, and the lapping needle conse 
quently protrudes to a lesser or greater extent 
into the pierced compact as desired by the opera 
tor. 

Variations from the particular construction 
above disclosed may be resorted to by the exercise 
of skill in the art, without departure from the 
spirit or scope of the invention. 
What I claim is: 
l. A wire-drawing die lapping machine con 

sisting of a supporting frame, a series of arms 
pivoted on said frame for lateral swinging move 
ment, a rotary arbor mounted in bearings on said 
frame provided with a die mount and a pulley, 
a spindle mounted in hearings on one of said arms, 
having axial reciprocating and rotary movement 
and provided with another pulley, brackets pivot 
ally mounted respectively on the other arms. a 
cam shaft extending through said brackets having 

, rotary movement therein and provided with a cam 
secured thereon between said brackets, a rock 
shaft extending through said brackets having 
axial movement therein and provided with a 
grooved collar, an actuating arm on one of said 
brackets engaging said collar to activate the rock 
shaft axially, a ?nger loosely mounted on the rock 
shaft operatively connected with said spindle 
to reciprocate same through the medium of said 
cam, a sliding bar having reciprocating movement 

. in guides on the frame and provided with adjust 
able dogs that engage in splines in certain of said 
arms respectively, a mechanism for activating 
said sliding bar, and motion transmitting means 
to rotate the cam shaft, the arbor and said 
spindle. 

2. A wire-drawing die lapping machine consist 
ing of a supporting frame, arms pivoted on said 
frame for lateral swinging movement, a rotary die 
mount supported in bearings in said frame, a 
spindle, provided with a needle, mounted in bear 
ings ‘on one of said arms having rotary and axial 
movement relative thereto, a sliding bar having 
guided movement in said frame and provided with ' 
actuating mechanism therefor, dogs adjustably 
secured on said bar and having engagement with 
certain of said arms whereby to impart movement 
thereto when the sliding bar is actuated, a bracket 
pivotally mounted on each of said other bars, a 
shaft mounted in said brackets axially movable 
therein and having a collar engaged by an actuat 
ing arm on one of said brackets, a ?nger mounted 
on the shaft operatively connected with said 
spindle to axially reciprocate same, a rotary cam 
shaft mounted in said brackets operatively en~ 
gaged with said ?nger, and motion transmitting 
means forsaid activatingmechanism, die, mount, 
spindle and cam shaft. 

3. In a wire-drawing die lapping machine, a 
main frame, a bar having guided sliding move 
ment therein and provided with adjustable dogs, 
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a die mount provided with an arbor rotatably 
mounted in said frame, a spindle-supporting arm 
pivoted in the frame provided with a spindle sup 
ported thereby for axial and rotary movement, 
said arm being engaged by one of said dogs to be 
actuated thereby, two other arms pivoted in the 
frame in juxtaposition with respect to the spindle 
supporting arm, each being provided with a 
bracket pivotally connected therewith, one of said 
other arms having engagement with another of 
said dogs to be actuated thereby, a rock shaft 
having axial sliding movement in said brackets 
provided with a ?nger loosely mounted thereon 
that has operative connection with said spindle, 
an actuating arm on one of said brackets having 
operative connection with said shaft, a rotary cam 
shaft supported by said brackets operatively en 
gaging said ?nger, said spindle having a needle 
that projects into a compact seated on said mount, 
and means for activating said bar, arbor, spindle 
and cam shaft. 

4. In a wire-drawing die lapping machine in 
cluding a frame, a die mount supported on the 
frame for rotary movement, an arm pivotally 
supported on the frame for lateral swinging move 
ment, a spindle supported in connection with 
said arm for rotary and axial reciprocating move 
ment provided with a lapping needle that projects 
into a compact seated on said mount, two other 
arms in juxtaposition with the spindle-supporting 
arm pivotally supported in said frame for lateral 
swinging movement, each having a supported 
bracket thereon, a shaft mounted in said brackets, 
axially moveable relative thereto, and having 
thereon a tilting ?nger operatively connected with 
said spindle, another shaft rotatably mounted in 
said brackets, axially movable therewith and pro 
vided with a cam engaging said ?nger to actuate 
same, an actuating arm on one of said. brackets 
operatively connected with the ?rst-mentioned 
shaft, a bar mounted to have guided. sliding move— 
ment in the frame provided with activating means 
therefor, a dog adjustably mounted in said bar 
engaging the spindle-supporting arm, another dog 
adjustable in said bar engaging one of said other 
arms, and means for activating the mount, 
spindle, and said other shaft, the arrangement 
being such that by adjustment of said dogs the 
swinging strokes of said spindle-supporting arm 
and said other arms are relatively varied. 

5. In a wire-drawing die lapping machine in 
cluding a frame, an arm pivotally supported for 
lateral swaying movement and having supported 
on the frame in connection therewith a rotary 
reciprocating spindle provided with a lapping nee 
dle, a die mount supported on the frame for rotary 
movement axially alined with said spindle when 
the spindle is in midposition with respect to its 
swaying stroke, other arms pivotally supported 
in juxtaposition with the ?rst-mentioned arm, 
each having thereon a pivoted bracket, a tilting 
?nger supported in connection with said brackets 
connectedly related with said spindle adapted 
to impart thereto axial movement, a reciprocat 
ing sliding bar provided with independently ad 
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6 
justable dogs engaged respectively with the ?rst 
mentioned arin and one of said other arms where 
by to independently vary the relative swaying 
movements thereof, and means to activate the 
spindle, die mount, ?nger and said bar. 

6. A wire-drawing die lapping machine includ 
ing a supporting frame, arms pivotally mounted 
on the frame for lateral swaying movement, a 
spindle supported in connection with one arm, 
having rotary and axial reciprocating movements, 
and provided with a lapping needle, a rotary die 
mount supported in the frame, axially alined with Y 
the spindle when the spindle is in midposition, 
brackets pivotally supported in connection with 
the other of said arms, having mounted therein 
two shafts, one of which has axial reciprocating 
movement in said brackets and the other shaft 
having rotary movement therein, a member on 
one of said brackets having operative connection 
with the reciprocal shaft to actuate same, a tilt 
ing'?nger on the reciprocal shaft having operat~ 
ing connnection with the spindle to impart axial 
movement thereto, means on the rotary shaft for 
actuating said ?nger, actuating mechanism hav 
ing adjustable dogs engaged with certain of said 
arms respectively to impart more or less move 
ment thereto, independently, according to adjust 
ment of the individual dogs, and means for acti 
vating said mechanism, spindle, arbor and the 
rotary shaft. 

7. A wire-drawing die lapping machine con 
sisting of a supporting frame, arms pivotally sup 
ported on the frame for lateral swaying move 
ment, a rotary and axially reciprocal spindle, 
provided with a needle, mounted in connection 
with one of said arms, mechanism supported in 
connection with the other arms provided with 
a member having operative connection with the 
spindle adapted to impart axial movement there 
to, a reciprocating bar having actuating means 
therefor and provided with adjustable connec 
tions engaged respectively with said one arm and 
one of said other arms whereby to independently 
impart swaying movement thereto when said bar 
is actuated, a mount rotatably supported in said 
frame positioned beneath said spindle so that a 
compact when seated upon the mount is adapted 
to receive said needle, and means for activating 
said mechanism, bar, spindle and mount. 

PAUL BIEBERICH. 
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