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ABSTRACT 0F THE DISCL0SURE 
Apparatus for shapingelectrodes comprising an abra 

sive die cavityinto whichanelectrode workpieceis forced 
andwhereinanoscillatory motionisgiven eitherthe Work 
piece orthe die cavityto therebyform theworkpiece into 
the identical shape and contour of the die member. 

RACKGROUND 

Priorto thisinvention,die members for forging,mold 
ingplastic parts,punch press dies and the ike,were ob 
tained either by milling the die cavity out of a piece of 
steelstock or by burning the die cavity by electrical dis 
charge machining Preparing a die cavity by miling was 
relatively uneconomical due to the inordinate.amount of 
time and skilied labor required to make a die member 
containingall of the proper tolerances. 
Itwasfound that die members forpreparingparts could 

be constructed byelectrical discharge machiningwith Sub 
stantial savings in time and skilled labor over than nor 
maly required to mil and finish die cavities. 

Obtaining a die member by electrical discharge ma 
chiningrequired the machining of a model of the same 
construction as that of the part to be formed and there 
after using this model as a pattern in the preparation of 
electrical discharge machining electrodes. The electrodes 
were normaly cut from an electricaly conductive work 
piece such as copper,silver,platinum,carbon or the like. 
The shaped electrodes were then used to burn outthe die 
cavity for forming parts. Normaily,when carbon was 
used,aboutfourelectrodes were expended in the produc 
tion of one die cavity. 
The electrical discharge machining electrodes were, of 

necessity,perfectly constructedin order to prepare the die 
cavity within prescribed tolerance limits. Prior to this in 
vention,the electricaldischarge machiningelectrodes were 
normally bench finished after being milled or machined 
from a workpiece. Bench finishingrequired that all of the 
mill marks and other imperfections be removed with 
emery cloth,Sandpaper,files,or other abrasive impie 
ments to prepare a perfectelectrode foruse in burningthe 
die cavity.The millingand benchworking ofthe electrode 
requireda substantialamount of manual labor byaskilled 
craftSman. 

SUMMARY OF THE INVENTION 

Briefy described,the presentinventionis directed to an 
apparatus for automatically formingintricately designed 
electrical discharge machining electrodes,The Tmethod 
and?apparatus of this invention obviates the necessity of 
bench working electrodes and also may be used to form 
the electrodes from a blankworkpiece.If the apparatusis 
used to finish the electrodes,i.e.,bench finish the elec 
trodes,the electrodes will have been previously roughed 
out before milling or machining, 
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2 
The use of this invention forforming or bench finish 

ingelectrical discharge machiningelectrodes involves the 
steps offorming a die cavity member and mounting it on 
a platen,preparing a rough workpiece member of an 
electrical conductive material of the general shape of the 
required electrical discharge electrode,mounting this 
workpiece member on a second plateninregistered Super 
posed working relation to the die member on the first 
platen,and forcing the workpiece member into the die 
cavity while subjecting at least one of the members to 
oscillatory rotary motion to thereby form the workpiece 
into the identical Shape and contour of the die member. 
The apparatus forforming or bench finishingelectrodes 

in accordance with this invention is comprised of a first 
platen and a Second platen mounted in Superposed rela 
tion to the first platen. One of the platensis provided with 
a die memberwithanabrasive Surfacethereonmounted on 
the first platen and the Second platenis provided with an 
electrical discharge machiningelectrode workpiece mem 
ber mounted thereon in Working alignment with the die 
member means. There are means forapplying oscillatory 
rotary motion to at least one of the platens as well as 
means for bringingthe electrode memberand die member 
into contact with each other while oscillatory rotary 
motion is applied to at least one of the members. Insame 
Shape and contour as the die member. 
Thisinvention will be more fully understood from the 

folowing description of the drawingsin which: 
FIGURE 1 is a frontelevation of the apparatus ofthis 

invention; - 

FIGURE2 is a side elevation of the apparatus of this 
invention; 
FIGURE 3 is a cross-Sectional view taken on lines 

3—3 of FIGURE 1;and 
FIGURE4is an enlarged fragmentary cross-sectional 

view ofthe mounting plate onthe upperflaten oftheap 
paratus Shownin FIGURE1, 

Referring more particularly to the drawings,FIGURE 
1 Shows a front elevation of a complete apparatusilus 
trating one manner of utilizingthisinvention.As shown, 
there is a base platen 10 on which a die member 12is 
*9ugtedby adjustable clamps14. Die member12ispro 
Vided with anabrasive surface13 whichwill be described 
in detai in conjunction with alternative embodiments 
thereof - 

There are four guide members 16 mounted on base 
platen 10 which Serve as slidingguides for upper platen 
18Which smountedformovementonguidesi6byguide bushings19. 
Upper platen 18 retains a drive member plate 20 on 

its lower surface by means of bolts22. Drfve plate 20 
includes oversize mounting holes23 to alow formove 
ment andmounting of plate 20withrespect toplaten18. 
T* drive.member plate.20 has electrical discharge 

machining electrode workpiece mounting members 24 
nounted thereon by bolts which fitin bolt holes26.The 
*Ounting member24may be anintegralpartofelectrical 
discharge machiningworkpiece28. 
Mounted above platen18is a frame 30 whichencloses 

a *ilingmachine head 32 whichis verticaIyadjustable 
asis Well knownin the art Frame30isattachedtó platen 
18 by bolts 31(FIGURE 2),Miling machine head 32 
isprovidedwith a Spindle34extendingdownwardlythere 
from,Which Spindle 34 carries Sprockets 36 and 37at 
the end thereof. 
A chain38 extends around Sprocket 36on spindle 34 

and a Second Sprocket 40 mounted on shaft 42 to the 
right of spindle 34 as Shown in FIGURE 1. 
A chain 39 extends around sprocket 37 and a second 

Sprocket 41 on a shaft 43 to the left of spindle 34,Shaft 
42 to the right of Spindle 34 and shaft 43 to the left of 
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xindle 34 extend through platen 18 and are retained 
ithin bearings 44 on the upper Surface of platen18 and 
carings 45 on the Iower surface of platen 18. Shaft 42 
provided with a shaft extension46thatextends through 
rive plate 20,which extension 46 has a centerline ofset 
om the centerline of shaft 42. Shaft extension 48 of 
1aft 43 extends through drive plate 20 and has a center 
ne ofset from the centerline 43,The ofset in Shaft ex 
nsions 46 and 48 are equal to each other as will be 
nderstood from a reading of the description of the op 
:ation of the apparatus?Shaft extensions 46 and 48 are 
?ained within bearings 50 on the upper Surface of 
rive plate 20. 
As shown,there are two vertical holes 51 and 52 
?own in broken outline in electrode Workpiece 28) 
hich are connected with conduit 53. Conduit 53 Serves 
join a Solvent Source,shown as tank 55,with work 

ece 28. Those parts Set forth in the drawings will be 
ascribed in conjunction with the operation thereof 

OPERATION 

To form an electrical discharge machining electrode 
accordance with this invention,a die 12 is placed on 

wer platen10and adjusted thereon by adjusting clamps 
4. The die 12 may be a steel die cavity, Silicate ag 
omerate,plastic agglomerate or the like,In any case, 
e die12is provided with an abrasive surface 13. If the 
e cavity is steel,the abrasive surface may be obtained 
7 overburning on an electrical discharge machine,f 
e die isa silicate agglomerate,the Surface may be Sufi 
ently rough without requiringadditives,1f a plastic ma 
rialis used,the addition of Sand or Silicone carbide may 
used to form an abrasive Surface. 
An electrical discharge machiningelectrode workpiece 
8is mounted on mounting plate 24 attached to movable 
ember20. It should be understood that the position of 
le die member and the electrical discharge machining 
ectrode workpiece 28 may be reversed if desired. The 
ectrode workpiece 28 is shown to be stationary and 
ot adjustable as is die member 12,therefore,the die 
ember 12 is adjusted by clamps 14 to place the die 
ember and electrode workpiece 28 in Working align 
ent with each other. - 
The vertically adjustable milling machine head 32 is 
tuated,which rotates spindle 34 carrying Sprockets 36 
nd 37. Rotation of sprockets 36 and 37 actuates chains 
3 and 39 which in turn,rotates shafts 42 and 43 via 
rockets 40 and 41 mounted thereon. As mentioned,the 
laft extensions 46 and 48 have centers that are ofset 
om the center of shafts 42 and 43 and When shafts 42 
1d 43 are rotated,plate 20 undergOes an oScilatory 
Mary motion. By oscillatory rotary motion,it is meant 
at the outer periphery of mounting member plate 20 
Des not spin around the center point of the plate,but 
at any given point on the plate undergoes a reciprocat 
gtype of circular motion equal to the ofset of shaft 
tensions 46 and 48. This circumferential motion with 
spect to any pointon member20is herein referred to as 
icillatory rotary motion. 
The amount of oscilatory rotary motion to which 
ovable plate 20 is subjected in the figures is fixed by 
rtue of the ofset on shaft extensions 46 and 48 which 
'e integral portions of shafts 42 and 43 respectively. 
he ofset of the extensions may be varied by construct 
g these extensions as Separate adjustable units. When 
e extensions are Separate adjustable parts,the amount 
i motion to which plate 20 is subjected may be varied 
ithout requiring the removal of shafts 42 and 43. 
As shown,the oScilatory rotary motion transmitted 
,mounting member 20 in electrode workpiece under 
ing the Same motion as that of mounting member 20 
1d each point on the electrode workpiece moves within 
e same circumference as the amount of ofset on shaft 
tensions 46 and 48. 
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4 
While the oscillatory rotary motionis applied to work 

piece 28,itis lowered into die 12 by Iowering vertically 
adjustable milling machine head 32. During that period 
that the electrode is in contact with die 12,abrading of 
the electrode 28 takes place to cause electrode 28 to seek 
the form of die 12. The electrode is keptin contact with 
the die 12 for short periods of time and then removed 
While a Solvent from tank 54? 55 ispassed via conduit 
?52I 53 and holes T50? 57 and T51 52 inelectrode 28 
into die 12 to fiush out those particles abraded from 
electrode 28 which particles were formed while electrode 
28 and die 12 were in contact with one another. The 
type of Solvent used to flush out particles depends on the 
kind of material from which the electrode is constructed 
and may vary over a wide range from water to a hydro 
carbon Solvent such as alcohol or kerosene. It has been 
found that both the aliphatic and aromatic solvents such 
as alcohol, kerosene,benzene,toluene and the like are 
preferred when carbon electrodes are being formed. 
AS mentioned,the electrode formed in accordance 

with this invention may be initiated from either a crude 
workpiece block or a milled workpiece havingthe milling 
marks thereon and only requiring bench work,In either 
case,the invention provides an electrode free of imper 
fections,free of mill marks and within the prescribed 
tolerances for electrical discharge machining use? 
The Speed at which the spindleis driven on the above 

described apparatus may vary from ten revolutions per 
minute to a thousand or more and the speedwil1depend 
on the kind of material used in construction of the elec 
trical discharge machining electrode. 

It Will be understood that whie the invention has been 
deScribedin connection with certainspecificembodiments 
thereof that this is by way ofilustration and not by 
Way of limitation and that the scope of the invention is 
defined Solely by the appended claims which should be 
cogstrued as broadly as is consistent with the prior art, 

I claim: 
?1,Anapparatus for formingelectrical discharge ma 

chining electrodes comprised of: 
a first platen; 
a Segond platen mounted in superimposed relation to 

Said first platen; 
a die member having an abrasive surface mounted on 

one of Said platens; 
a Workpece mounting member mounted on thatplaten 

opposite the platen on which Said die member is 
mounted and in Working alignment with said die 
member;.Said workpiece member adapted to hoid 
an electrical discharge machining electrode work 
p1ece; 

means for applying oscilatory rotary motion to at 
1east one of Said members mountedonsaid platens; 
and 

Verticaly adjusting means for bringingsaid workpiece 
mounting member and Said master die membefinto 
9ntact.with eac?other while oscilatoryrotarymo 
tionis beingapplied to atleast one ofsaid menbers 
to Cause Said Workpiece to seek the form of said 
master die memberT 

L2,The apparatus of claim1 wherein therearemeans 
for applying Solvent to said die member while contacting 
Said members with each other under oscillatory rotary 
motion to thereby remove any particles withinsaid die 
member? 
L3?The apparatus of claim 1 wherein the oscillatory 

rotary motion is adapted to be applied to Said electrical 
discharge machining electrode and said die member is 
adapted to remain stationary? 

?4. The apparatus of claim 1 wherein said electrical 
discharge machining electrode Workpiece mounting mem 
ber is adapted to receive an electrically conductive ma 
terial Selected from the group consisting of carbon,silver, 
copper,platinum and the like and the die member is steel 
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with an abrasive surface formed thereon by overburning 
Said Surface on an electrical discharge machine? 

?5. The apparatus of ciaim 1 wherein milling machine 
means are utilized to apply oscilatory rotary motion to 
one of Said members mounted on said platens.? 

6. In apparatus of the type utilizing a die menber hav 
ing a Cavity therein Pith an abrasive cavity Surface for 
shaping an electrode workpiece into an electrode suitable 
for use in electrical discharge machining,Said apparatus 
being of the type having an electrode Porkpiece mount 
ing member and a die mounting member in opposiely 
disposed relation and subjected to relative mopenent to 
ward one another in a iongitudinal direction to force said 
electrode workpiece info Said cavity in engagenent with 
Said abrasive caviy Surface,and having drive means op 
erative during said relative movement which imparts to 
one of Said die mounting and workpiece mounting men 
berg oscillatory rotary movemenz perpendicular to Said 
longifudinal direction to efecf abrasion of Said electrode 
Workpiece by Said abrasive cavity surface to form said 
workpiece into an electrode which is undersize relative 
to Said cavity by an anount egual to the fotal amplifide 
of Said oscillatory motary movement,the improvehent 
comprising,in combination,die nounting neans,Pork 
piece mounting means,longitudinal Support means sup 
porting one of said die and Porkpiece mounting heahs 
So as to permit m?oveneht of said One mounting heans 
in any direction perpendicular to said longitudinal direc 
tion,ahd at least hPo synchrohized eccentric drive heans 
on paralel spaced axes connected to said one nounting 
meany fo impart oscillatory rotary moventehf thereto and 
to control the orientation of said one mounting means 
during such movernent. 
7,4pparatus as defined in claim 6 where gaid fwo syn 

chronized drive means comprise a pair of rofatable ec 
centric drive members both of which connect directly Pyith 
Said one mounting means. 
8,4pparatus as defined in clain 6 Phere said fPo syn 

chronized drive meahs comprise a pair of rotafable Shaffs 
having eccentric drive members on the ends thereof,both 
of said eccentric drive members being connected directiy 
with Said phe mounting heans. 
9,4pparatus as defned in clain & where Said pair of 

rotatable shafty are driven fron a common drive mernber. 
f0,4pparatus as defned in claim 8 where each of 

said eccentric drive members comprises a cyindrical ex 
tension eccentrically located on the end of is correspond 
ing rotatable Shaft. 
f1,4pparatus as defned in clain 8 where said tWo 

synchronized drive heans comprise a pair of rofatable 
shaffs each having a cylindrical extension eccentricaly 
located on the end thereof,Said rotatable shaffs being 
journaled for rofation adiacent said one mounting means 
and each of said cylindricai extensions being journaled 
directiy in Said one mounting means,and common drive 
meansfordrivingsaidrotatable shafts. 
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12,4pparatus as defined in clain & Where Said long? 

tudinal support means provides longifudinal support for 
Said one mounting means Without restricting the orienta 
tion of Said one mounting hteans Whereby said hPo syn 
chronized drive heans comprise the sole means for con 
troling the orientation of said one mounting means dur 
ing oscilatory rofary movernent thereof 
15,4pparatus as defined in claim 8 where one of Said 

die and workpiece mounting means is guided by at least 
?hree longitudinal guide posts for longitudina sliding 
fnovement thereon toward the other of said nounting 
mears,Said guide posis Serving to maintain said two 
nounting rneans in paralel relation during said longi 
tudinal movement. 
14,4pparatus as defined in clain I3 where one of 

Said mounting means comprises a piate member guided 
on four vertical guide posts located in spaced reiation 
proximafe the peripheral portion of Said plate member, 
Said plate hember being verticaly sidable on said guide 
posts to efect Said relative longitudinal movemenf. 

15,4pparatus as defined in clain & wherein Solvent 
fusing means are associated with one of said electrode 
Workpiece and die menbers. 
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