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1 V 

This invention relates to forging of metal parts 
and it relates particularly to the punching and/ or 
trimming of such forging after the usual forging 
operations have been performed. 
In the production of metal forgings, it is of 

,course necessary that the provision be made in 
the forging dies for sufficient draft to allow ready 
separation of the dies from the forging as the 
forging operation progresses or is completed. 
.,Ordinarily, the draft or sloping surfaces thus, 
formed‘ by the dies on the forgings is unobjec 
tionable as to many sides or surfaces of the forg 
ing, but in respect to those sides or surfaces that 
‘are to serve in a functional sense for purposes 
of mounting, bearing, power transmission or the 
like, such draft on the forging must be removed, 
and to enable this to be done in a simple and ex 
peditious manner is an important object of this 
invention. 

In accordance with usual practice it is cus 
tomary to trim the ?ash from the edges of a 
forging, and it is customary to punch out slugs 
that divide the aligned recesses where a bore is 
to be thereafter formed in a forging, but these 
operations are customarily so performed that the 
draft on the forging is allowed to remain in place. 
Trimming of such flash, and the punching of 
such slugs from a forging in accordance with 
prior practice has required relatively careful han 
dling of the forging so as to be sure that the form 
of the work piece that has been attained in the 
forging operation will not be destroyed or dis 
torted in the course of the trimming and the 
punching operation, and it is a further object 
of the present invention to simplify and expedite 
the trimming and punching of forgings that the 
desired form of the forging will invariably be 
maintained. ‘ A further. and related object of the 
invention is to enable the critical surfaces of a 
forging to be held and supported in the desired 
form while the forging is trimmed and punched, 
and to enable such trimming and punching op 
erations to be so performed that the flash and 
.the slug as well as the draft will be removed.‘ 
More speci?cally, it is an object to so perform 
the trimming operations on a forging that the 

. draft on the critical surfaces thereof will be re 
moved and such critical surfaces will be so 
‘formed as to materially simplify further metal 
working or machining operations that are to be 
performed on the forgings. 
Other and further objects of the present inven 

tion will be apparent from the following descrip 
tion and claims and are illustrated in the accom— 
‘panying drawings which, by way of illustration, 
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show a preferred embodiment and the principle 
thereof and what I now consider to be the best 
mode in which I have-contemplated applying that 
principle. ‘Other embodiments of the invention 
embodying the same or equivalent principle may 
be used and structural changes may be made as 
desired by those skilled in the art without depart 
ing from the present invention and the purview 
‘of the appended claims. 

In the drawings: , 
1 Fig. 1 is a side elevational view of a punching 
and trimming apparatus constructed in accord 
ance with the present invention, such View being 
taken substantially along the line l--l of Fig. 2; 

Fig. 2 is a vertical sectional View, taken sub 
stantially along the line 2-2 of Fig. 1, and show 
ing the elements of‘ the punching and trimming 
apparatus in their separated or rest positions, 
and with a work piece in position on the lower 
die element of theapparatus; , 

Fig. 3 is a view similar to Fig. 2 and showing 
the elements of the punching and trimming ap 
paratus after the forging or work piece has been 
clamped in position and prior to the start of the 
punching and trimming operations; and 

Fig. 4 is a view similar to Figs. 2 and 3 and 
illustrating the elements of the punching and 
trimming apparatus after completion of the 
punching and trimming operation and before the 
elements of the apparatus have started their 
relative separating movement. ’ 
In the form chosen for disclosure herein, the 

invention is embodied in a cutting and trimming 
apparatus In that is shown in elevation in Fig. 1 
of the drawings. this cutting and trimming ap 
paratusbeing adapted for mounting in conven 
tional press equipment, and as herein shown the 
cutting and trimming apparatus I0 is illustrated 
as mounted in a conventional punch press ll 
having spaced vertical columns [2 with a bed 13 
between the columns 12 near their lower ends 
and having a ram or head 14 disposed upwardly 
from the bed l3 and mounted for vertical recip 
rocation between the columns l2. 
The punching and trimming apparatus of the 

present invention includes a stationarily mounted 
lower portion i5 and a movable upper portion 16 
that is in the present case carried on the ram ll 
of the press. The lower or stationary portion 15 
of the apparatus includes a lower die shoe 20 se 
cured in a conventional manner upon the bolster 
plate 2! of the press, such bolster plate 2| being 
disposed upon the bed l3. The die shoe 20 is in 
the form of a relatively thick ?at plate and serves 
as a mounting for a lower die 22 upon which the 
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work piece such as a forging W is rested and 
supported during the punching and trimming 
operation. As will be evident in Fig. 2 of the 
drawings, the lower die 22 has a projection 23 
on its lower face that ?ts into a complemental 
recess in the die shoe 29, and the die 22 is held 
in place-by cap. screws 24 .extended .npwardly 
throughlfthe' die shoe 20 and .;threaded izinto. the 
lower die 22. In the present instance the appa 
ratus It is ?tted particularly for the punching 
and trimming of a wheel-like work piece W hav 
ing a hub 25, an annular webs26 :and an outer 
rim 27, as indicated in Fig. 2" ofthe drawings. 
In the ?nal form of the work piece W tha?txis 
herein shown, there is to be a centralboreiformed 
therein, as shown in Fig. 4 of the drawings, and 
in order that this bore may readily be formed in 
the work piece W, the forging operation is ar 
ranged to aiford aligned recesses 28 that are dis 
posed on the axis of “the hub 25 and that are 
.divided'or separated by a’ web or slug 29. It will 
‘be evident in Fig. 20f the drawings ‘that ‘each of 
the recesses 28 has “walls tapered ‘as at 36 so as 
to afford the draft required forthe ‘forging tools 
or ‘dies in ‘the course of the forging operation. 
‘similarly the outer surfaces of the hub 25are of 
a sloping ‘form as indicated'at 3| in-Fig. 2, while 
corresponding draft is provided "at 32 on the ‘inner 
face of the rim 21. The outer‘f'aces'of‘the'rim 
21 also have a sloping surface '3'3.that afford the‘ 
necessary ‘draft, and "these surfaces 33 ordinarily 
merge into the flash“ that is formed along the 
:parting ‘line .of ‘the'f‘o'rging dies used in forging 
operation. 

‘It will begrecognize'd thatlin different kinds and ' 
withdifferent forms of work piece ‘W, there will 
‘be considerable variation in the surfaces that are 
considered to be critical and which are torbe‘used 
in mounting or in the'transmission ofqpower by 
‘the work piece .or for other functionalj'purposes, 
butinthe present instance, the outer periphery 
of the‘ rim 2‘! of the work piece may vbe intended 
.for further machining operations ‘for the purpose 
of forming gear teeth thereon, or.rnay be'inten'ded 
to .serve as ,a rolling surface in the event that the 
.work piece is to be utilized a-s.a roller. Further 
.more, the central bore of the Work piece 'W herein 
.shown is considered to bea critical Surface that 
will in .most instances be subjected to further 
machining operations, .and in accordance with i 
the presentinvention the punching and trimming 
apparatus is. constructed and arranged to trim the 

. ?ash '34 and thedraft 33 ‘from ‘the. outer periphery 
of the .rim 2.‘! .and to punch. the draft '38 and the 
slug '29 .from the ‘hub .25 thereby to provide a > 
cylindrical. outer surface on therim 2'! anda con 
~centriccylindricalicentral bore in the hub 25. 

In order that such punching and trimming op 
erations may be performed while maintaining the 
desired form of the element-s of the forging W, 
theilowendie‘22 and an upper die 40 are ‘arranged 
to embrace the work piece W so as to maintain 
the form of the workpiece Wwhile the punching 
and trimming operations are performed. To this 
end, the upper face of the .lower die 22 is formed 
so as to.a.ccurately engage the lowerend surface 
of the hubf25,_the draft surface 3|, lower half .of 
thejhub 25, .the‘lower faceof the web 26, the draft 
surface .32 of the rim 2'! and thelower side face 
.of;the-rim 127. In practice, the work piece Wis 
.placedina position of the‘lower die 22, as shown 
.inFigj2, while theram ‘l4 and the upper die 130 
are in .the uppenor. retracted position of Figs. 1 
and .2, .and this is done, immediately after the 
completion of the ‘forging operation so that the 
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' a bearing sleeve 56 ?xed within 

4 
work piece W is still at substantially the same 
temperature as it was when the forging opera 
tion was completed. After the forging W has 
been placed in position on the lower die 22, the 
upper die 40 is brought down into engagement 
with the upper surface of the work piece W, as 
.showninFig, 3, after which thewpunching and 
trimming aoperationsiare @performed while the 
work piece W is ?rmly‘ held "between'the lower 
and upper dies 22 and 40. 
In order that the upper die 4!! may be moved 

into itsactive ‘position of Fig. 3 and may yet be 
carried .upon the upper head 14 of the press, the 
.mounting of -.the 'upper die 40 is related to the 
.cuttingtools that perform the desired punching 
and trimming operations in such a manner that 
relative. movement may take place between the 
cutting tools and the upper die 49. Where a work 
piece of the form herein shown is to be punched 
and trimmed, a punch 42 and a trimming ring 43 
are employed, -»and these cutting tools rare-sup 
‘ported on the punchiholder M “that ‘is "?xed by 
means including dovetail member '45 upon "the 
lower face of the ‘head of ram M of the press. 
The mounting of the trimming ring ‘543 and~the 
punch 42 is, in accordance w'iththe present in 
vention, such as to cooperate in affordingsup 
porting and guiding means for the ‘upper Fdier‘llll. 
Thus ‘the trimming "ring 1'43 is secured upon Ithe 
lower end of a supporting emember 46,-1this sup 
porting member 2in the present case "being'gen 
erally cylindrical'in both its inner'and outer-form 
and having two opposite ‘sides ?attened‘forclear 
ance ‘purposes as will¢hereina1fter appear. ‘The 
supporting member 1'45 has its uppergend-v recessed 
‘into the punch support 44 at 344A, and-\issecured 
in position vby cap screws 145A. The ‘trimming 
ring 113 is in the present instance secured in 1a 
position in a locating groove in the lower face‘of 
the supporting member 46 by cap screws 48 as 
shown in “Fig. 2 of the-drawings. "The'punch-M 
is,‘in the present case, sectional ‘in characterso 
as to enable the lower ren'd'por-tion thereof to be 
readily replaced, and where ‘this ‘arrangement is 
employed, the upper or mounting ‘portion of the 
punch has a head“ that is disposedagainstithe 
lower face of the punch‘holder Mandsecured in 
this position by cap screws 50. 
‘The punch 42 serves ‘as guidingmeanslforilo 

cating the upper die»4'0 ‘in vproper position'for 
engagement with the upper-surfaces of the forg 
‘ing W, and in attaining such guiding ‘action, vithe 
upper die 40 is mounted (on an upper die‘holder 
‘SE-that is disposed within the mounting member 
45. The upper die holder '55 "has‘a longitudinal 
opening therein that surrounds the punch "42, and 

this central open 
ing is arranged to'have bearing engagement with 
the upper enlarged portion 42A of the punch 
42. When the head or.ram M of the press is 
in ‘its vupper position ‘of Fig. ‘2, 'the upper die 
holder ‘55 is located in its most lower position 
with respect to the punch 42 and the mounting 
member 46, this position being determined by :a 
downwardly facing ‘annular shoulder ' 5'! formed 
on ‘the die‘holder 55 and engaged‘ ‘at this time 
with an ‘inwardly projected annular ?ange ‘or 
shoulder ‘ 58 formed‘ on the mounting member'46. 
‘The upper die holder ~55 ‘is 'urged downwardly 
toward-this position ‘by an expansive coil'spring 
Bil that has its upper ‘end rested in an annular 
groove 6| in the lower :face of the punchholder 
44 and which has its .lower 'end'exten'ded intoia 

v relatively deep annular groove '62 'extendeiifinto 
the upper face of'the‘ die holder‘55. vIn the'pres— 
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ent case, the ‘upper die 40 is held in position on 
the lower end of the die holder 55 by cap screws 
63 that are extendedldownwardly from the bot 
tom of the annular groove 52 and are threaded 
into the die 40. The die 40 is positioned in a 
lateral sense by a projection 54 that is seated in 
a complemental recess in the lower face of the 
upper die holder 55. ' 
When the ram i4 is in its upper position, the 

‘die holder 55 is in the relative position deter 
mined by the shoulder 58, and the lower end por 
tion of the punch 42 is disposed in a central bore 
40A formed in the die 49, while the trimming ring 
43 is disposed considerably above the lower or 
effective surfaces of the die 40, as willbe evident 
in Fig. 2 of the drawings. It will also be ob 
served that the lower surfaces of the upper die 
40 are formed so as to be complemental with 
the upper end surfaces of the hub 25 of the work 
piece, the draft surface 3| of the hub, the upper 
surface of the web 26, and the upper side surface 
of the rim 21, and when a punching and trim 
ming operation is to be performed these comple 
mental surfaces of the upper die 40 are brought 
into engagement with the upper surfaces of the 
forging W before the punching and trimming 
operations are performed, thereby to maintain 
the forging in the proper form while the punch 
ing and trimming operations are performed. 
Thus, as will be evident by comparison of Figs. 
2 and 3 of the drawings, the downward move 
ment of the ram l4 ?rst acts to cause such en— 
gagement of the upper die 4|] with the forging 
W. In order that the die 40 may accurately 
match in every instance with the forging W lo 
cated on the lower die 22, the downward move 
,ment of the upper portion of the apparatus is 
‘accurately guided with respect to the lower por 
tion l5 of the apparatus. Such guiding action‘ is 
in the present instance accomplished through the 
provision of a plurality of guide or leader pins 
65 as shown in Fig. 1 of the drawings, such leader 
pins being extended upwardly from each of the 
four corners of the die shoe 20 in a perpendicular 
and rigid relation thereto. Each leader pin 55 
is extended into a guiding bushing 66 that is 
vbolted at B1 to the corresponding corner of the 
lower face of the punch holder 44, and with this 
construction the downward movement of the ram 
14 and the punch holder 44 causes the guide 
bushings to ride downwardly in accurately guided 
relationship along the leader pins 65. In the 
course of such downward movement, the upper 
‘die 40 is engaged with the upper surface of the 
forging W, and as the downward movement of 
the ram I4 further progresses, the spring 60 is 
compressed so as to apply substantial clamping 
and positioning forces to the die 46. In the 
course of such further downward movement, the 
punch 42 and the trimming ring 43 move down 
wardly and into the operative relationship to the 
forging W, the arrangement in the present in 
stance being such that the punch 42 ?rst enters 
upon its punching operation prior to the engage 
ment of the trimming ring 43 with the forging. 
With this arrangement the punching and trim 
ming operations are completed at substantially 
the same time. 
The punch 42 acts, as will be evident from a 

comparison of Figs. 3 and 4, to punch the draft 
30 as well as the slug 29 from the hub 25 0f the 
forging, and the slug and the associated mate‘ 
rial are discharged downwardly through a dis— 
posal opening ‘H! formed in the lower die 22 and 
'in the‘ die shoe 20 and the bolster plate and bed 
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of the press. The trimming ring 43 serves to trim 
the draft- 33 as well as the ?ash 34 from the 
periphery of the rim 2'! of ‘ the forging, and this 
material is in the‘form of a ring that may cling 
to the outer surfaces of the lower die ‘22. For 
this reason, an annular stripper ring ‘H is dis 
pose-d in surrounding relation to the lower‘ die 
22, this stripper ring being guided for vertical 
movement on guide studs 12 that extend through 
a flange ‘I IA of the stripper ring and are threaded 
into the die shoe 20. An expansive coil spring 
13 surrounds each of the guide~studs 12 so as 
to urge the stripper ring 1| in an upward direc 
tion when the trimmer ring 43 is withdrawn. 
The springs 13 are, of course, compressed by any 
material that may be disposed between the trim 
mer ring 43 and the stripper plate ‘H, and‘it 
may be here observed that the ?ash and other 
material cut from the work piece W have not 
been shown in Fig. 4 of the drawings, although 
such material would, in fact, be present at the 
stage of operation that is illustrated in Fig. 4. 
Upon completion of the punching and trimming 
operation, the ram I4 is withdrawn in an upward 
direction, and as such withdrawal movement pro 
gresses from the relationship shown in Fig. 4 to 
the relationship shown in Fig. 3, the spring 60 
gradually expands so as to maintain an upper 
die in engagement with the forging W. When 
the ram has reached the position shown in Fig. 3, 
the flange 58 engages the shoulder 51 upon the 
upper die holder 55, thereby to move the die 
holder 55 with the supporting member 45 in the 
continued upward or withdrawing movement of 
the ram, and at the completion of the upward 
stroke of the ram, the parts attain ‘the position 
shown in Fig. 2 of the drawings. ' 
Under some circumstances the trimming ring 

43 may not strip properly along or with respect 
to thesides 0f the forging W, or the punch 42 
may not strip properly in an upward direction 
from the central bore of the forging W, and in 
such a situation, the forces acting between the 
trimming ring 43 and the forging, or between the 
punch 42 and the forging, may be of such a mag 
nitude that the spring 60 will be unable to main 
tain the die 40 in its lower position while the ram 
I4 is being withdrawn to the position of Fig. 3. 
When this occurs it is desirable to have a positive 
stripping force applied so as to strip the com- . 
pleted forging W from the punch 42 and from the 
trimming ring 43. In accordance with the pres 
ent invention, therefore, a lost motion connecting 
means is provided between the upper die holder 
55 and the lower die shoe 20 in such a way that 
positive stripping forces are applied in the event 
that the spring 55 does not attain the desired 
stripping action. As herein shown, this lost mo 
tion connection includes a pair of pins 15 extended 
in opposite directions outwardly from the upper 
die holder 55 and through slots ‘N5 formed in the 
mounting member 46 so as to open through the 
opposite outer ?at surfaces. Each of these pins 
15 has a link 1'! pivotally supported thereon to de 
pend therefrom along the adjacent outer flat ‘sur 
faces of the mounting member 46, and the lower 
ends of these links are arranged to ride in a slid 
able relation within upstanding sleeves 18 that 
are secured rigidly on the die shoe 2!]. The sleeves 
18 have slots 19 formed in their opposite sides, 
such slots terminating short of the upper ends of 
the sleeves ‘l3, and each link T! has a transverse 
pin 80 in its lower end that extends in opposite 
directions outwardly through the slots 19 of the 
related sleeve 18. The relationship of the slots 
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Hand the-pins‘til is such that when the ‘upper-Edie 
holder-155 has reached the height at which it is lo 
cated in Fig. 2,.the pins 80 will engage the upper 
ends of the slots 79. Thus, it will be clear that if 
the forging W does not strip ‘from. the trimming 
.ring-43-and thereby causes the upper die holder 
55 to remain in the position ‘shown in Fig. 4 with 
respect tothe mounting member 46, then as the 
.upward vor withdrawing stroke of r the ram ‘M 
progresses, the‘die holder ‘55 will reach the upper 
position‘ of Fig.’ 2 prior to the time when the punch 
42 and trimming ring 43 have reached end upper 
portions, andunder such circumstances the links 
11 willy-restrain the die holder '55 against further 
upwardmovement and hence, further upward 

' withdrawal of the "ram ‘It will forcibly withdraw 
the trimming ring 43 and the punch‘ 42 upwardly 
‘sol-as to effect the stripping .of the forging from 
the cutting tools. 
sInthe use of the punching and trimming ap 

paratus of this invention, it will be observed that 
the surfaces of the forging are ?rmly supported at 
all times exceptwhere the punching or trimming 
operations are to be performed, and as will be 
evident in Fig. 4 of the vdrawings, the upper sur 
faces of the lower die 22 where vsuch surfaces 
border theopening ‘Iii are arranged to support the 
lower surface of the hub .25 relatively close to the 
border of a central bore that is to be punched by 
the punch 42,<and hence, the action of the lower 
die 22 at this point prevents distortion of the 
lower surface of the .hubl25. 'I’hecorresponding 
.upper surface’o-f thehub 25 is of course held in 
the proper formby the portions of the upper die 
40 that surroundand de?ne the central opening 
40A of the upper die, while the other surface of 
the upper and lower die engage the surfaces of the 
work piece so as to prevent distortion of the por 
tions of the forging in the course of the punching 
and trimming operations. With respect to the 
outer edge portions of the rim 21 of the forging, 
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it will be observed that the edge surfaces of the a 
rim are engaged by the upper and lower dies sub 
stantially to the outer periphery of the rim that 
is to be de?ned by the trimming operation, and 
thus the rim is held accurately in the desired form 
as the trimming operation progresses. 
Since the ‘forging W is clamped betweenvthe 

upper and lower die with a substantial'force af 
forded by the spring 60, such clamping ‘action 
may be advantageously utilized to effect stamping 
of identi?cation numbers and the like in the sur 
faces of the forging, and as indicated in desired 
outline, in Fig. 2 of the drawings, a stamping die 
85 may be mounted in the lower die 22 so as to 
form an impression in a portion of the forging 
when the vforging is forced downwardly by the 
action of the upper die it. Thus the usual op 
eration of manually applying such marking or 
‘other identi?cation to the forging may be elimi 
nated where the-punching and trimming appara 
tus of the present invention is employed, 
From the foregoing descriptionlit will be evident 

that the present invention enables forgings to be 
punched and trimmedin .asimple and expeditious 
manner, and this isaccomplished insuch a way 
that thelform of ‘the forging is maintained at all 
times. Moreover, thepunching and trimming ap 
par'atus of the present invention,~by engaging and 
supporting all of the surfacesof the forging ex 
cept those that are to be punched or trimmed,>en— 
ables relatively large amounts of material in such 
punching and trimming operations. Because of 
this advantageous arrangement, .it ispossible to 
remove not only .theslug and the ?ash from the 
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forgings but also to remove the. draft from the 
‘critical surfaces of'the forging, and lbecausegof 
this, the further machining or other ,?nishingrof' 
such critical surfaces of the forging ,is materially 
simple. The punching : and» trimming apparatus 
at vthe present invention is rugged‘ in character, 
and the arrangementiis suchthat proper stripping 
action is obtained in every instance. 
Thus, while I have described the .preferredem 

bodiment- of myinvention, it is to be understood 
that these are capable of variation and modi?ca 
tion and I therefore do vnot wish to be limitedto 
the precise details ‘set, forth, but desire toavail 

and ‘alterations as fall 
within the purview {of the following claims. 

v..I claim: 
,_1.,In a trimming apparatus for trimming ,a 
forging, a die holder and an upper holder ,plate, 
means guiding said .holderplate for movement 
along a predetermined path toward and away 
.from.said die holder, _a lower vdie mounted on 
said die "holder in a ?xedposition and having 
surfaces thereon eomplemental .to those lower 
surfaces of a forging that are to be maintained 
in proper forrnduring trimming of the forging, 
an .upper die havinglower surfaces complemental 
.to those upper surfaces of a forging that ‘are 
tobemaintained in properlform lduring trimming 
of the forging, an upper die holder upon which 
said upper :die is secured,ra mounting member 
having an enlarged central chamber .therein'in 
which said upper die holder is disposed, means 
securing the upper end, of said mountingmember 
on said upperholder plate, cooperating shoulders 
on said upper die holder and on said mounting 
member to limit downward movement of said 
upper die holder relative to said mounting mem 
ber, means acting ,yieldingly between said upper 
holder plate ,andysaid upper die holder to urge 
said upper die :holder in a downward direction, 
and cutting means mounted in ?xed relation to 
said upper holder plate and ‘extended down 
wardly therefrom for trimming a,_predetermined 
surface of clamped and supported forging ‘in the 

' course of downward movement ‘of said upper 
holder with respect to said lower die‘holder. 

v2. In a combination punching and trimming 
apparatus for trimming the draft from the rim 
of a forging and ‘for removing the slug and ‘the 
draft from an opening that is to be formed in the 
forging,a die vholder and an upper holder .plate, 
leader pins and bushings ,gui'ding said holder 
plate formovement along a predetermined path 
toward and away fromisaid die holder, ,a lower 

" ‘die mounted on said die ‘holder in a ,?x'ed posi 
tion and having surfaces thereon ,complemental 
to those lower surfaces of, a forging that are to 
be maintained in proper form during punching 
and trimmingo‘f the forging, .an upper die having 
lower surfaces complemental .to those upper sup‘. 
faces of a forging that 
proper ‘form during punching andtrimming of 
the forgingpan flipper die‘holder upon which said 
upper die .is secured,,amountingmember having 
an enlarged central chamber therein in which 
said.upperldie holder is disposed, means securing 
the upper ,end of said mounting member on said 
upper holder plate, cooperating shoulders on ‘said 
upper ,die holder plate, cooperating shoulderson 
said upper die holder and on saidmounting mem 
ber toulimit downward movement of said upper‘ 
die, holderrelative to said mounting ,member, ex 
pansive _coil spring means acting ‘between said 
‘upper holderplate and said upper die ‘holder 
to urge said upper-die holder'in a vdownward 

are to be maintained in‘ 
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direction, said upper die and said upper die hold 
er having alig'ned‘vertical bores therein, a punch 
?xed on said upper holder plate and extended 
downwardly through ‘said upper die holder and 
into the, opening in said upper die, and a cutter 
ring“ secured. to a lower end or said mounting 
member for removing the draft from the outer 
surface ofthe rim of a forging in the course of 
downward movement of said upper holder with 
respect to said‘ lower die holder. 

3. In a combination punching and trimming 
apparatus for trimming the draft from the rim 
of a forging and for removing the slug and the 
draft from an opening that is to be formed in 
the‘forging, a die holder and an upper holder 
plate,‘leader pins and bushings guiding said hold 
er plate for movement along‘ a predetermined 
path toward and away from said die holder, a 
lower die mounted on said die holder in a fixed 
position and having surfaces thereon comple 
mental to those lower surfaces of a forging that 
are to be maintained in proper form during 
punching and trimming of the forging, an upper 
die having lower surfaces complemental to those 
upper surfaces of a forging that are to be main 
tained in proper form during punching and trim 
ming of the forging, an upper die holder upon 
which said upper die is secured, a mounting mem 
ber having an enlarged central chamber therein 
in which said upper die holder is disposed, means 
securing the upper end of said mounting mem 
ber on said upper holder plate, cooperating 
shoulders on said upper die holder and on said 
mounting member to limit downward movement 
of said upper die holder relative to said mount 
ing member, expansive coil spring means acting 
between said upper holder plate and said upper 
die holder to urge said upper die holder in a 
downward direction, said upper die and said 
upper die holder having aligned vertical bores 
therein, a punch ?xed on said upper holder plate 
and extended downwardly through said upper 
die holder and into the opening in said upper die, 
a cutter ring secured to a lower end of said 
mounting member for removing the draft from 
the outer surface of the rim of a forging in the 
course of downward movement of said upper 
holder with respect to said lower die holder, and 
means acting between said upper die holder and 
said lower die holder to limit separating move 
ment thereof to an amount that is less than the 
stroke of said punch. 

4. In a combination punching and trimming 
apparatus for trimming the draft from the rim 
of a forging and for removing the slug and the 
draft from an opening that is to be formed in the 
forging, a die holder and an upper holder plate, 
leader pins and bushings guiding said holder 
plate for movement along a predetermined path 
toward and away from said die holder, a lower 
die mounted on said die holder in a ?xed posi 
tion and having surfaces thereon complemental 
to those lower surfaces of a forging that are to 
be maintained in proper form during punching 
and trimming of the forging, an upper die having 
lower surfaces complemental to those upper sur 
faces of a forging that are to be maintained in 
proper form during-punching and trimming of 
the forging, an upper die holder upon which said 
upper die is secured, a mounting member having 
an enlarged central chamber therein in which 
said upper die holder is disposed, means securing 
the upper end of said mounting member on said 
upper holder plate, cooperating shoulders on said 
upper die holder and on said mounting member 
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10 
to limit downward movement of said upper die 
holderrelative to said mounting member, expan 
sive coil spring‘ means acting between said upper 
holderplate and said upper die holder to urge 
said upper die holder in a‘ downward direction, 
said upper die and said upper die holder having 
aligned vertical bores therein, a punch ?xed ‘on 
said upper holder ‘plate and extended downwardly 
through said upper die holder and into the open 
ing in said upper die, a pair of slots formed in 
opposite sides of said mounting member and ex 
tended parallel to said punch, a pair of pins ex 
tended outwardly from said upper die holder 
through said slots on opposite'sides of said up 
per die holder, and means affording a lost motion 
connection between said pins and said lower die 
holder to limit upward withdrawing movement of 
said upper die holder so as to thereby insure strip 
ping of a forging from said punch as an incident 
to upward separating movement of said ‘upper 
holder plate with respect to said lower die holder. 

5. In a combination punching and trimming 
apparatus for trimming the draft from the rim 
of a forging and for removing the slug and the 
draft from an opening that is to be formed in 
the forging, a die holder and an upper holder 
plate, leader pins and bushings guiding said 
holder plate for movement along a predetermined 
path toward and away from said die holder, a 
lower die mounted on said die holder in a ?xed 
position and having surfaces thereon comple 
mental to those lower surfaces of a forging that 
are to be maintained in proper form during 
punching and trimming of the forging, an upper 
die having lower surfaces complemental to those 
upper surfaces of a forging that are to be main 
tained in proper form during punching and trim 
ming of the forging, an upper die holder upon 
which said upper die is secured, a mounting mem 
ber having an enlarged central chamber therein 
in which said upper die holder is disposed, means 
securing the upper end of said mounting mem 
ber on said upper holder plate, cooperating shoul 
ders on said upper die holder and on said mount 
ing member to limit downward movement of said 
upper 
ber, expansive coil spring means acting between 
said upper holder plate and said upper die holder 
to urge said upper die holder in a downward di 
rection, said upper die and said upper die holder 
having aligned vertical bores therein, a punch 
?xed on said upper holder plate and extended 
downwardly through said upper die holder and 
into the opening in said upper die, a yieldably 
mounted separating ring mounted on said lower 
die holder in surrounding relation to said lower 
die for stripping material from said lower die, 
and means affording a lost motion connection be 
tween said upper die holder and said.‘ lower die 
holder to insure stripping of a forging from said 
punch as an incident to upward withdrawing 
movement of said upper holder plate. , 

6. In a combination punching and trimming 
apparatus for trimming the draft from the rim 
of a forging and for removing the slug and the 
draft from an opening that is to be formed in the 
forging, a die holder and an upper holder plate, 
leader pins and bushings guiding said holder plate 
for movement along a predetermined path toward 
and away from said die holder, a lower die 
mounted on said die holder in a ?xed position 
and having surfaces thereon complemental to 
those lower surfaces of a forging that are to be 
maintained in proper form during punching and 
trimming of the forging, an upper die having 

die holder relative to said mounting mem-x 
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lower. surfaces" c'ompleiiiental totho‘se uppersur 
faces of: a forging that’ are to be maintairle'd~ in 

' proper form'during" punching and trimming‘ of 
the‘ forging,v an upper die'holder upon which said 
upper die is secured,_ a. mounting'vmemb‘er having 
an enlarged central chamber therein’ in which 
said upper die holder is disposed, means securing 
the upper end of said mounting member on said 
upper holder plate, cooperatingshou-lders on said 
upper die holder and on said- mounting member 
tolimitidownwlard movement of said upper holder 
relative to said mounting member,_expansive coil 

_ spring:.means acting, between said upper holder 
plate and said; upper die holder to urge-said upper 
die holde‘r'i‘n a downward direction; saidupper die 
andsaid upper die holder having‘aligned vertical 
bores th'erein,_a‘ punch ?xed on said upper holder 
plate-and extended downwardly through said up 
per die'holder and into theopeninginsaid upper 
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die; at pair-‘of-"slbts'formed‘in' oppbs'ite 51218370133313 
mp n'ti'ng' member: and extended‘ parallel‘ to.said 
punch‘, ‘7 a, pair» or ' pins“ extended? outwardly“ from 
said upper die holder"throughwaid'slotsfonloppoe 
site- side'siof saidu‘ppjer“ die‘, holder; a pairjof links 
one of which. is suspended fromleach‘ of‘saidpin's; 
a pair of sleeves ?xedon said‘lowe'r‘die‘h'oldeiiin 
alignment with‘, s‘a‘ididepending' links and su'ré 
rounding said links so thatsai‘dl‘links maynmov'e 
vertically thereirL'each of said sleeves having; at 
least one verticall slot Y formed therein, and each 
of: said, links having, altra'nsverse' pin therein._exlé 
tended- outwardly. through the slot in. the sleeve 
in: whichthelinl; is positioned,saidlslotsi and said 
pins, being sorelated'as» to permitlfree' downward 
movement-of said ~ upper die holder; butto limit 
upward! movement ofa'said" upper die» to thereby 
insure stripping-of a1 forging» from said punchu 
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