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11. Claims. (CI. 164-86) 
This invention relates to improvements in 

punch presses and has to do with improvements 
particularly applicable to that type of press dis 
closed in applicant's co-pending application, 
Serial No. 276,247, filed May 27, 1939. 
The punch press illustrated and described in 

applicant's co-pending application developed 
from a Subpress composed of two Substantially 
parallel, elongated, metallic leaves spaced from 
each other and held in assembled relationship by 
means positioned at One end of the assembly 
only, see Figures 4 and 6 of the co-pending ap 
plication. The mounting of this subpress as a 
permanent fixture in a punch press is illustrated 
in Figure 1 in the co-pending application and in 
dicates that the length of the leaves of the Sub 
press is determined solely by the necessity of 
having a pivotal point at a substantial distance 
from the punching Zone, and as a result, the 
pivotal point of the upper leaf is mounted on an 
extension of the framework behind the main por 
tion of the punch press, and bears no relation 
ship to the throat of the press. 
Since the designing of the machine shown in 

the Co-pending application, the possibility of com 
bining the elongated leaf with the throat of the 
preSS to provide a deep throat press has been 
conceived. Enlarging on this, and referring to 
Figure 1 of the co-pending application, it will be 
noted that the punch press consists of a subpress 
mounted between means for causing the free ends 
of the leaves (or the free end of a single leaf) to 
move With respect to each other. No relation 
ship between the throat of the press and the 
pivotal point of the leaf is shown, On the other 
hand, the accuracy obtainable by means of the 
long Substantially inflexible leaf acting in the 
punching ZOne is in no way assisted by the shal 
low throat construction of the punch press. 
In the art, accuracy in so-called deep throated 

preSSes is exceedingly difficult to obtain. In such 
presses, it is essential that leader-pin die sets be 
used and a leader-pin die set permitting a clear 
ance from the front of the press of twelve inches 
may Weigh as much as 200 pounds. Such a load 
must be raised and lowered by the driving mecha 
nism and this reciprocation of a heavy weight is 
partly responsible for high wear occurring in 
these types of machine. Moreover, a leader-pin 
die Set is Subject to forces tending to misalign 
punch and die. In leader pin die sets where all 
of the dowels are mounted at the rear of the 
punch holder, the positioning of punches toward 
the forward part of Such a leader-pin die set will 
tend during a punching operation to spread the 
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punch holder and the die shoe and cause im 
proper registry of the punch and die. 
The first object of this invention is to relate 

the throat of a press to the pivotal point of a 
punch plate holder leaf of the type shown in the 
co-pending application so that the depth to which 
a workpiece may be inserted through the punch 
ing Zone into the throat Will be at least as great 
as the distance behind the punching Zone of the 
pivotal point of the punch plate holder leaf. 
Speaking in terms of actual dimensions, the 
punch press shown in the co-pending application 

The distance from the 
front of the punch holder leaf 80 to the pivotal 
point 88 is some fourteen inches. One of the 
features of the present invention is the cutting 
back of the throat of the punch press frame to a 
point behind this pivotal point and of properly 
reinforcing the frame so that the punching oper 
ation may nevertheless be performed without 
great deformation of the frame. It will be ap 
preciated that this end may be accomplished 
either by permanently fastening the punch plate 
holder leaf to the frame of the press or by pro 
viding a deep throated press in conjunction with 
a separate Subpress of the type illustrated in 
Figures 4, 5 and 6 of the co-pending application. 
In connection with relating the throat depth to 

the pivotal point of the leaf carrying the punch 
plate holder it is important that the fundamental 
difference between applicant's type of press and 
conventional punch presses be noted. In the con 
Ventional type of press, the die shoe is supported 
on the lower jaw of the throat while the punch 
plate is Suported on the upper jaW of the throat. 
When a punch enters a Workpiece the resistance 
tends to spread the jaws of the throat and in so 
doing misaligns the punch and the die. It is for 
this reason that the throat on conventional punch 
presses is Very heavy and comparatively shallow 
because the greater the depth of the throat the 
greater amount of metal necessary for holding the 
longer upper jaw in a fixed relationship to the 
lower jaw. In applicant's type of punch press 
On the other hand, the punch plate and the die 
Shoe are both mounted on the lower jaw while 
Cnly the means for applying power for moving the 
punch plate holder leaf with respect to the die 
Shoe is mounted on the upper jaw, there being 
provided means for varying the application of 
force to the punch plate holder leaf When the 
jaws of the throat spread due to the impact of 
the punch upon the Workpiece. In applicant's 
type of punch press, in order to assure alignment 
of the punch and the die, all that is necessary is 

  



2 
a base of sufficient strength not to be deformed by 
any expansion of the upper leaf due to the 
presence of a resisting force to the entering of 
the punch into the workpiece. In short, the re 
Sistance to deformation of the upper jaw of ap 
plicant's punch press need only be sufficiently 
great to cause the punch to enter the die. Inas 
much as a punch Ordinarily enters a die by a 
distance of is to is of an inch, the upper jaw of 
the throat of applicant's press may be deformed 
by a substantial amount without in any Way im 
pairing the functioning of the press or the entry 
of the punch into the die, 
The second object of this invention is to pro 

vide a new and improved substantially inflexible 
leaf for holding the punch plate holder. As dis 
closed in the co-pending application, the Sub 
stantially infiexible leaf has a Weakened portion 
adjacent to the point where it is affixed to the 
frame of the punch press. So long as the press 
was manually operated, no adverse effects of 
flexing at the weakened portion were noted. 
After power was applied to the press (several 
power embodiments are shown in this applica 
tion) the leaf was flexed so frequently at its piv 
otal point that the metal apparently crystallized 
or fatigued in Some Way so that the life of a leaf 
Was shorter than desired. One of the features 
of this invention is the provision of a piece of 
flexible material such as Spring steel at that point 
where the substantially inflexible leaf is to be 
permitted to bend with reference to the punch 
plate bed. In the actual construction, the Sub 
stantially inflexible leaf which holds the punch 
plate holder is no longer affixed to the frame of 
the punch press but to a spring steel strip which 
is affixed to the frame. By this arrangement the 
leaf may be of as hard material as desired with 
out any bad effects due to flexing of the metal, 
because there is no flexing, while the point of 
flexing may be made of a material which may 
be flexed without altering its structure. 
The third object of this invention is to provide 

means for eliminating the necessity of raising 
the punch plate holder a great distance from the 
punch bed in order to mount in the punch plate 
holder a conventional type of punch plate. The 
ordinary punch plate includes a large cylindrical 
lug, usually formed integrally With the punch 
plate and extending above the punch plate for 
a distance of two inches or thereabouts. If the 
punch plate is in association with a die shoe, all 
forming part of a leader-pin die set, a consider 
able distance between the die bed of the punch 
press and the punch plate holder is necessary in 
order to insert the assembly for Operation. In 
conventional punch presses having rams and 
slides, there is usually an adjustment which 
makes it possible to raise the punch plate holder 
for a considerable distance. In applicant's type 
of punch press where a substantially inflexible 
elongated leaf is used for obtaining registry be 
tween the punch and the die, the leaf permits a 
comparatively short stroke. Consequently, it is 
not possible to raise the end of the leaf (which 
either is or supports the punch plate holder) as 
high as may be desired in order to mount the 
punch plate. 
... One of the features of this invention is the 
provision of a slot in the forward side of the 
punch plate holder (it is immaterial whether the 
punch plate holder is the end of the leaf itself 
or a separate member) which slot extends into 
the punch plate holder to the center of the 
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2,314,886 
the conventional punch plate may be inserted 
horizontally into the slot and then a capping 
plate is used for holding it in position. 
Another object of this invention is to prevent 

lateral movement of the end of the leaf carrying 
the punch plate holder or which itself constitutes 
the punch plate holder. While of center loading 
has not been found to misalign the punch and 
the die due to lateral movements of the leaf, the 
strength of the leaf together With the weakened 
portion where it flexes being sufficient, it is pos 
sible to position a punch having a cutting edge 
Well below the capacity of the press at one side 
of the punch plate for the purpose of making a 
cut in one side of a, sheet at its edge. This type 
of cut has a strong lateral displacing effect upon 
the leaf, and in order to counteract this, one of 
the features of applicant's invention is the pro 
vision of two set screws engaging the opposite 
side edges of the leaf at the leaf's front, whereby 
the set, SCJ'eWS act as Ways While the leaf itself 
acts as a slide, it being remembered that the 
Stroke of applicant's press is comparatively short, 
In the preferred form, the set screws engage the 
punch plate itself and not the punch plate 
holder. - 

Another object of this invention is to provide 
lineans for adjusting the distance between the 
punch plate holder and the bed of the punch 
plate in order to accommodate punches of vary 
ing lengths. i.he problem here sought to be 
cured arises from the fact that the vertical di 
inensions of punches may vary due to their other 
driensions. These differences in vertical heights 
of punches could be compensated for by shims 
or insert plates positioned between the punch 
plate and the punch plate holder but in many 
preSSes it is common to provide means for alter 
ing the height of the punch plate holder to suit 
Various punches without the use of such insert 
plates. Applicant provides a plurality of means 
for adjusting the height of the punch plate hold 
er with respect to the bed of the punch press. 
These means have the merit of not interfering 
with the principle that the broad rotatable cam 
should turn freely on a shaft to which it is not 
keyed, thereby eliminating Wear at journals in 
the frame of the punch press. 
A further oject of this invention is to provide 

improved means for holding the leaf carrying the 
punch plate holder in engagement with whatever 
driving force is utilized. In the punch press 
shown in the co-pending application, the leaf is 
held in engagement with the cann by means of 
the Springs G2 and 3 in Figure 1. In a power 
application these springs create considerable 
backlash in the leaf. One of the features of the 
present invention is the provision of means for 
causing the free end of the leaf to move up 
wardly positively with the driving force just as 
it moves downwardly positively with the driving 
force. By this arrangement, the leaf is caused 
to move upwardly in the same controlled way 
that it moves downwardly. Back lash is greatly 
reduced. 
Another object of this invention is to reduce 

horizontal thrust between the leaf supporting 
the punch plate holder and the driving means. 
Applicant has encountered a difficult problem 
in applying the force of the broad cam to the 
end of the leaf in that the cam, by exerting a 
rearward thrust between its OWin Surface at the 
point Where it engages the leaf and the leaf 
itself, tends during a punching operation to 

punching zone. The upward extending lug on 75 spread the frame of the punch press not only 
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as between the jaws of the punch press but as 
between the upper jaw supporting the cam and 
the point on the frame to which the leaf is 
fastened. One of the features of the present 
invention which is carried out in several of the 
embodiments is the spacing of the cam at a point 
sufficiently far above the leaf to permit the in 
sertion of a substantially vertically moving driv 
ing member having a knife edge in engagement 
with the top of the leaf. Experiment indicates 
that rearward thrust between the cam and the 
leaf is reduced. 
Another object of this invention is to apply 

power to such punch presses. One of the fea 
tures of this invention is the positioning of a 
pinion gear on the driving cam in such a fash 
ion that the gear may be driven by a second 
pinion, thereby not driving through journals in 
the frame. As will be seen in the description 
hereafter, the driving pinion is mounted in a 
shaft which is journalled in a frame, but the 
relationship of the driving pinion to the driven 
pinion is not one which is affected by the blow 
exerted on the cam and the cam bearing sur 
face when the punch enters the Workpiece. The 
journals in the shaft carrying the pinion do 
nothing more than support the pinion against 
whatever resisting torque is presented by the 
driven pinion. 
In presenting power presses, another object 

of the applicant was to remove the fly wheel 
from the front of the punch press. In most 
punch presses the fly wheel is high and forward 
and would be interfering With the operator. In 
certain of the constructions shown in the accom 
panying drawings, the fly Wheel has been moved 
to the rear of the press. 
Another object of this invention is to provide 

new and improved means for moving the leaf 
carrying the punch plate holder relative to the 
punch press bed. More particularly, the em 
bodiment of a leaf makes it possible to employ 
a rocker arm drive construction whereby it is 
possible to mount the motor and fly wheel to 
the rear of the punch press in space ordinarily 
not utilized. - 

Another object of this invention is to provide 
a new and novel stripper for removing the Work 
piece from the tool or punch. The construction 
of many conventional punch presses includes 
heavy blocks at the base of the ram which 
necessitate the employment of complicated strip 
pers. These heavy blocks of material are in 
part due to the need of sufficient strength to 
handle heavy leader-pin die sets. One of the 
features of this invention is the provision of ver 
tically slidable stripper pins mounted in the 
punch plate holder itself and extending down 
wardly toward the punch plate. The height of 
the bottom of these stripper pins with respect 
to the die in a die shoe may be adjusted and 
they will move upwardly and downwardly with 
the punch plate and punch plate holder except 
ing that at a predetermined point in the upward 
movement they will be blocked so that the 
punches Will continue to rise with respect to 
the stripper pins. Any workpiece adhering to 
the punch or punches will of necessity be removed 
therefrom. 
These and such other objects as may herein 

after appear are attained in the several en 
bodiments of the invention shown in the accom 
panying drawings, comprising four sheets, 
wherein: 
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3 
Figure 1 is a perspective view in exploded form 

of one form of punch press; 
Figure 2 is a view of the means for adjusting 

the height of the leaf with respect to the bed; 
Figure 3 is a view of the driving cam; 
Figure 4 is a perspective view of a power 

application to applicant's type of punch preSS; 
Figure 5 is a perspective view of another means 

of applying power to applicant's punch press; 
Figure 6 is a perspective view of one form 

of power driven punch press; 
Figure 7 is a front elevational view of one 

form of power driven punch press; 
Figure 8 is a perspective view of still another 

pOWeir application to applicant's punch press; 
Figures 9 and 10 are front and side elevational 

views respectively of one means of adjusting the 
height of the punch plate holder with respect 
to the punch plate bed; 

Figure li is a perspective view partly cut away 
of another meains of adjusting the height of the 
punch plate holder With respect to the punch 
giate bed; and 

Figure 12 is another perspective view of an 
Other power application of applicant's punch. 
Continuing to refer to the drawings and par 

ticularly to Figure i, the broad object of this 
invention is obtained by a punch press gener 
ally identified by the numerall comprising two 
complementary wall members 2 and 4 main 
tained in Vertical spaced relationship by an upper 
support , a, die shoe bed 3 and a leaf sup 
porting nember 20. While these parts are as 
sembled from fabricated steel plates by means 
of Welding, it is evident that a cast jaw would 
be equally satisfactory from a performance 
standpoint. The two complementary Wall mem 
bers 2 and 4 are cut back from the front side 
of the press to form an upper jaw 22 and a 
lower jaw 24. The depth of the jaw as defined 
by the Walls 26 and 28 is determined by the 
forward limit of a flexible projecting member 
30. This flexible projecting member 30 is mount 
ed, preferably removably, but rigidly, on the 
member 20 and is at the horizontal level which 
is normally. CCcupied by the top of a die mounted 
On a die Shoe (neither of which are shown) on 
the die shoe bed 8. The flexible projecting 
member 30 is formed of spring steel which may 
be flexed without altering its grain structure. 
The forwardly protruding edge of the flexible 
projecting member 30 supports a leaf 32 by means 
of an Offset portion 34 which raises the hori 
Zontal portion of the leaf 32 to any desired 
height. A punch plate holder 36 is mounted by 
any suitable means upon the forward end of 
the leaf. 32. As shown in Figure 1, the punch 
plate holder 36 is formed from a separate piece 
of metal fastened by Welding or other suitable 
means to the leaf 32. This relationship, how 
ever, is purely One of manufacturing convenience 
for in other presses, such as those shown in 
Figures 8 and 9, the leaf is not cut short as 
shown in Figure 1 but extends into the punching 
ZOne 3 so that the forward - end of the leaf 
itself acts as the punch plate holder. 
Summarizing the press as disclosed at this 

point, it - Will be noted that the punch plate 
holder 36 through the leaf 32 and flexible pro 
jecting member 30 is supported on the portion of 
the complementary wall members 2 and f4 
forming the lower jaw 24. Assuming the mount 
ing of a punch plate and punch beneath the 
punch plate holder 36 and of a die and die shoe 
on the die shoe bed 8, the level at which the 



4. 
punch enters the die Will be approximately the 
level of the flexible projecting member 39. In 
order to alter the relationship of the punch to 
the die either the leaf 32 must be deformed from 
normal or the lower jaw 24 must be deformed 
from normal or the mounting means, generally 
identified by the numeral 38, must permit an 
altered relationship between the leaf 32 and the 
lower jaw 24. Because these parts are made of 
heavy steel and because the flexible projecting 
member 39 is very short, it would be necessary 
for Some force to be present to cause Such a 
deformation. No such force is present. No 
matter how power is applied to the punch plate 
holder 36 (that is, the forward end of the leaf 
32) as the punch enters the die the opposing 
force will be taken up by the upper jaw 22 which 
may be spread so as to require a longer stroke of 
whatever force is used for moving the leaf 32 
downwardly than would be necessary if the upper 
jaW 22 Was not spread, but this spreading action 
can only be communicated to the punch plate 
holder 36 by deformation of the Vertical Wall 
portion indicated by the numeral 49 acting upon 
the supporting member 2. This deformation is 
practically negligible. It is evident, therefore, 
that misalignment of the punch plate holder 36 
together with Whatever is mounted therebelow 
With the die Shoe bed ) together With whatever 
is mounted thereon can only occur if the lower 
jaw 24 and the member 20 are deformed. 

Continuing to refer to Figure 1, the punch 
plate holder end of the leaf 32 is moved rela 
tively to the die shoe bed 8 by means of a cam 
42 mounted on a shaft 4 which in turn is 
mounted off center on two bearing members 46 
and 48 which in turn are disposed in journals 5 
and 52 in the complementary vertical Walls 2 
and f4. Centrally of the cam 42 is a handle 
54 and on both sides thereof are ring elements 
56 and 58 formed integrally in the particular 
embodiment shown with a driving link B. This 
driving link has a knife or rounded edge 62 
which engages a groove 64 in the top of the 
punch plate holder 36. By this arrangement, 
movement of the handle E. Will raise or lower 
the link 6. The capacity of the punch press 
will depend upon the bearing area between the 
broad cam 42 and the shaft 4 upon which it 
is mounted and the bearing area between the 
ring members 5 and 58 and the external Surface 
of the broad cam 42 which they engage. While 
the ring members 56 and 58 are shown compara 
tively narrow, it will be appreciated that they 
may be broadened inwardly toward the handle 
54 to greatly increase the bearing Surface area, 
between themselves and the broad cam 42. It 
Will be understood that operation of this driv 
ing assembly develops no frictional Wear in the 
journals 50 and 52 because the bearings 46 and 
48 are not turned when the handle 5A is moved 
because the broad cam 42 turns freely upon the 
shaft, 4. Referring to Figure 3, it will be noted 
that the hole 6 through the broad cam 42 is 
directly above the axis 68 of the broad can 
when the handle 54 is in the position shown. 
When the handle is moved into the dotted posi 
tion indicated by the numeral in Figure 1, 
the broad cam 42 will be near its uppermost posi 
tion. Ina Smuch as the handle 54 can be moved 
approximately 80 degrees, it follows that the 
stroke of the link 69 is approximately twice the 
distance from the center of the hole 66, see Fig 
ure 3, to the axis 68 of the broad cam 42. It Will 
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can 42 is positioned at a point substantially 
above the punch plate holder 36 and that the 
link 60 applies other than exactly vertical pres 
Sure Upon the punch plate holder 36 only at 
those times when the link is not acting at exactly 
right angles to the punch plate holder 36. The 
deflection of the link 69 from the vertical at 
any time is comparatively small, so small that 
thrust rearwardly upon the leaf 32 is negligible. 
Moreover, Spreading of the upper jaw 22 with 
respect to the lower jaw 24 has no effect upon 
deforming the leaf 32 excepting insofar as it may 
slightly alter the position of the link 60 with 
respect to the Wertical, 
By the action thus described, it is apparent 

that the resistance of the workpiece to the punch 
or punches has no appreciable effect upon the 
relationship of the punch and the die because 
the resistance is expended in deforming the up 
per jaw 22 of the punch press to which the leaf 
32 is not fastened. 
One of the features of the punch press shown 

is the slot 2 extending from the front of the 
punch plate holder 36 to the vertical axis 74 of 
the punching Zone 37. ES identifies a conven 
tional punch plate with an upwardly extending 
Cylindrical lug 78. It is evident that instead of 
having to raise the leaf 32 in order to insert the 
lug 18 in a hole in the punch plate holder 36, all 
that is necessary is to advance the lug 78 through 
the slot 2 into position. A cut-out portion 80 
in the link provides head clearance for lugs of 
Various heights. The punch plate holder is held 
in position by a capping member 82 held in 
position by screws 84 and 86 in holes 88 and 90 
3. the forward edge of the punch plate holder 
Another feature of this invention is the 

elimination of a Spring relationship between the 
leaf 32 and the upper jaw 22. Referring for the 
nonent to Figure 8, it will be noted that two 
SpringS 92 and 94 are utilized as the means for 
holding the leaf carrying the punch plate against 
the driving force. As mentioned heretofore, this 
arrangement develops considerable back lash 
and slapping between the upper edge of the leaf 
and Whatever driving means is used. In the 
embodiment shown in Figure 1, the driving link 
60 has outwardly extending portions 96 and 98 
Over the ends of which are positioned brackets 
80 and 02 welded or otherwise suitably fastened 

to the punch plate holder 32. Screws 94 and O6 
provide the means for holding the outwardly 
extending portions 98 and 98 in tight relation. 
ship With the punch plate holder 36. It will be 
understood, of course, that the screws 04 and 
06 have rounded tips so as to permit a sliding 

action between the outwardly extending portions 
96 and 98 and the driving link 60 due to any 
deformation of the upper jaw 22 during the 
punching process, 
Another feature of this embodiment of the in 

Vention resides in the means of raising or lower 
ing the punch plate holder 33 with respect to the 
die shoe bed 8. Punches are of various lengths 
due to a variety of factors not pertinent here. It 
is desirable that the distance from the cutting 
edge of the punch to the die be approximately the 
Same regardless of the length of the punch and 
Consequently there is provided a means for rais 
ing or lowering the shaft 4, see Figure 2, with 
respect to the punch press. This means consists 
of the two bearing members $6 and A8 in which 
the shaft 44 is mounted eccentrically. These 

be noted in this arrangement that the driving 75 bearing members 46 and 8 are keyed to the shaft 
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44 by two pins 38 and i ;3. Disposed in the face 
of the bearing member i8 at a point outside the 
Complementary Wertical Wall A, see Figure i, is a 
Sector segment f2 having near its circumference 
a plurality of holes 4, and the like. The 
sector segment 2 is rigidly mounted in the bear 
ing member 8 and it is evident that by rotating 
the bearing member 8, the bearing member 46 
will likewise rotate and the shaft A4, being ec 
Centrically mounted. With respect to these two 
bearing members, Will be raised or lowered with 
respect to the punch press as a Whole. A set 
Screw 8 through the uppermost hole of the Sec 
tor Segment 2 may be seated in a hole, not 
shown, in the complementary Wertical Wall 4. 
By removing the set Screw 8 and causing any 
one of the other holes, such as , to come into 
registry With the hole in the complementary Wer 
tical Wall i, the bearings AS and 48 may be 
turned and locked in any position. By this simple 
arrangement, the initial uppermost position of 
the punch plate holder 35 may be raised or 
loWered. 

Figure 4 presents a preferred form of power 
application. In this arrangement, the upper jaw 
of the punch press is greatly shortened, being 
generally identified by the numeral 2 and ter 
minating at the point 22 which is well behind 
the punching Zone of the press. IVIounted in a 
journal 2A in the jaw 2 is a shaft 26. Which 
supports a rocker arm, generally identified by 
the numeral 28, and consisting of tWC comple 
mentary members 3 and 32 held in assembled 
relationship by spacer members, one of Which is 
shown, 3. On the forward side of the rocker 
arm 23 is a driving link or plate 36 mounted on 
the ends of the two complementary members 30 
and 32 by cap screws i38. It will be observed 
that the plate 36 has two vertical slots 0 and 
42 through which the cap screws, Such as 38, 

pass. The purpose of the slot is to provide that 
adjustability of height of the punch plate holder 
i44 which was obtained in the first embodiment 
of the invention by the journal members 6 and 
i8, see Figure 2. The driving plate 36 follows 
the rocker arm 28 upwardly because the cap 
screw 46 is threaded through a cross-piece 68 
into the top of the driving plate 136. The blow 
from the punch entering the workpiece is taken 
up by the set screws 5 and 52 which threadedly 
engage the forward ends of the complementary 
members 3) and 32 and rest on the upper Sur 
face 54 of the driving plate 36. The punch 
plate holder 44 is held in assembled relationship 
to the driving plate 36 in a manner similar to 
that described heretofore for holding the driving 
link 6, in Figure 1, to the punch plate holder 36. 
In the upper rear of the rocker arm 28 is jour 
nailed a shaft 55 which through a link 58 op 
erating on a can 6 disposed on a shaft 62 Will 
cause the rocker arm 28 to rock when the shaft 
62 is rotated as by power derived from a line 

shaft. 
The principal merit of this driving arrange 

ment lies in the fact that the bearing 26 sup 
porting the rocker arm may be positioned fairly 
close to the vertically extending Wall 64 With 
the rocker arm taking up Considerable of the de 
formation pressure derived from the punch enter 
ing the Workpiece. Mioreover, the fly Wheel may 
be mounted at the rear of the punch preSS as 
shown by the fly Wheel 66. The great advantage 
of this preSS lies in the fact that the Whole front 
of the preSS is clear. The press may be posi 
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and strips of metal may be advanced from one 
Side through to the other with the punching area, 
Well in front of the inside edge of the Workpiece. 
The embodiment of the invention shown in 

Figure 4 also shows a novel stripper. The stripper 
consists of four pins, three of which, 68, iii and 
T2, may be seen as positioned in holes in the 
punch plate holder 44. Suspended from the 
lower ends of the four pins, such as 68, 70 and 
72, is a stripper plate 69. Each of the four 

Stripper pins has a horizontal pin such as 
positioned at right angles to its length for the 
purpose of preventing the stripper pins from 
dropping lower than a predetermined point with 
reference to the punch plate holder 44. Pro 
jecting forwardly of the upper jaw members are 
two arms 13 and 7, the arm i3 being posi 
tioned to engage the stripperpin 68 and its com 
plementary member, not shown, while the arm a 
is positioned to engage the tops of the pins 70 
and 2. It Will be appreciated that the arms 
3 and 17 engage the tops of the stripper pins 

at a point prior to the maximum rise of the punch 
plate holder 44 and that as a result of this ar 
rangement, a piece of metal being held to the 
punch, indicated by the numeral f : 9, will be car 
ried upwardly With the stripper plate 69 until 
upWard movement of the stripper plate is pre 
Vented by the upper ends of the stripper pins en 
gaging the arms 13 and 77, at which time the 
punch is will continue its upper movement but 
the Stripper plate 69 will strip the workpiece from 
the punch 9. 
The means for holding the punch plate holder 

in assembled relationship with the rocker arm 
driving assembly is similar to the structure here 
tofore shown in Figure 1, and will not again be 
described. 
In Figures 9 and 10 there is shown another ar 

rangement for raising and lowering the punch 
plate holder While Figure 11 shows a third ar 
raingement for doing the same thing, which ar 
rangement is a preferred form in hand presses. 
Referring to Figures 9 and 10, the form is very 
Similar to that described in Figure 1. 80 and 82 
are the complementary walls forming the upper 
jaw of a punch press. In journals 84 and 86 
are positioned two bearing members 88 and 9 
in Which eccentrically is positioned a shaft 92, 
Which Shaft is keyed to the bearing members 88 
and 90 by the keys 94 and 96. Concentrically 
With the Shaft 92 and keyed through by the same 
keyS 94 and 96 are two adjustable disks 98 and 
200 having circumferential scallops 202 therein. 
The circumferential scallops 202 may be caused to 
register With a hole, as 204, in the complementary 
Wali members as fia, see Figure 10, so that a set 
Screw 266 may hold the horizontal shaft 92 at 
any desired level by seating the set screw through 
any Selected notch in a hole, as 264, in the Wall 
82. In Figures 9 and 10, guide pins for engag 

ing the sides of the punch plate holder or of the 
leaf Supporting the punch plate holder are shown. 
Referring to Figure 9, by means of two set screws 
2 and 22 mounted in the complementary walls 
80 and 82 and projecting therethrough to en 
gage the sides of a punch plate holder 2 is, 26 
being the Supporting leaf, lateral positioning of 
the punch plate is assisted. The tips 28 and 
228 of the Set. Screws 2 to and 2.2 are hardened so 
as to resist Wear and it has been practice to dis 
pOSe hardened steel inserts in the punch plate 
holder at the points where the set screws 2 and 
22 engage the punch plate holder in order to re 

tioned between Work tables on either side thereof 75 sist Wear on the punch plate holder. This set 
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Screw arrangement constitutes a very simple slide 
and Way construction. While the lateral strength 
of the leaf is generally sufficient to prevent off 
Setting of the punch. With respect to the die so 
that under most conditions the set ScreWS 2 and 
22 are unnecessary, certain unusual punching 
operations are materially assisted by the employ 
ment of Said set screws. 

Referring to Figure 11, an alternative means 
of initially positioning the height of the leaf is 
provided. This arrangement is shown in use in 
the embodiment of the invention shown in Figure 
8. In this arrangement the complementary Sup 
porting walls, shown partly cut away, are similar 
to those described for other embodiments of the 
machine. The unique feature of the invention re 
sides in the shaft 230 wherein the bearing 232 is 
on the same axis as the bearing 234 while the 
long bearing 236 upon which the cam 238 is freely 
rotatable is mounted eccentrically to the bearings 
232 and 234. By rotating the shaft 230, it is evi 
dent that the bearing member 236 may be raised 
or lowered with respect to the punch press as a 
whole. 
For the purpose of holding the bearing mena 

ber 236 at any particular point, a clamp member 
24), see Figure 8, pivoted at 242 on the upper jaw 
of the punch press has a journal 244 for receiving 
the bearing 234 of the shaft 23. The free end of 
the clamping member 25) is split so as to provide 
sufficient resiliency for a screw 246 to draw up 
the two portions forming the journal 236 tightly 
on the bearing member 234. This embodiment 
of the means for initially positioning the height of 
the driving member or can, Such as 238, is Sul 
perior to the forms shown in Figures 9 and 10 
and Figure 1, in that the initial position inay be 
varied gradually and need not be changed by 
steps of a definite size. 
The remaining figures are devoted to means of 

communicating poWer to a punch pieSS of the 
type described by the applicant. In Figure 5, the 
punch plate holder 250 and Supporting leaf 252 
together with a vertically disposed driving link or 
ram 254 are of the type disclosed in the embodi 
ment Shown in Figure 1. The means for Conil 
municating a reciprocating or up and down move 
ment of the punch plate holder 250 consists of a 
shaft 256 supported in the complementary walls 
258 and 288 forming the upper jaw of the punch 
press. A long bearing 262 is mounted eccentrical 
ly with respect to the shaft 256 as in other em 
bodiments of the invention. Centrally disposed 
on the long bearing 262 and at approximately the 
midpoint between the complementary walls 258 
and 260 is a pinion gear 264 rotatable on the same 
axis as the shaft 256 which may be attained by 
providing a ring member 286 at the midpoint of 
the long bearing 262, which ring member is con 
centric with the shaft 256 and to which is keyed 
a pinion gear by the key 268. 

Continuing the description of the power en 
bodiment shown in Figure 5, a driving member 
260 having upwardly projecting arms 279 and 
272 is disposed beneath the shaft 256, the arms 
270 and 272 having journals for mounting on the 
can or bearing, Such as 262, one being on each 
side of the pinion gear 264. The relationship of 
the driving member 260 and the link 254 is con 
stant during operation, although adjustment 
may be made by means of two set screws 24 
and 276, the positioning of the two supporting 
screws 278 and 280 being compensated for. The 
set screws 274 and 276 hold the driving member 
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stroke back lash of the punch plate holder 250 
and the leaf 252 is minimized. During the down 
Ward Stroke, the blow when the punch enters 
the Workpiece is absorbed by the Supporting 
screWS 278 and 280 which are threaded into the 
driving member 260 and have heads permitting 
them to be drawn tightly against the link 254. 

It Will be noted that a heavy plate 282 fastened 
by any Suitable means to the rear bottom of the 
driven link 254 depends downwardly so as to be 
in Surface engagement With the link 25. The 
link 254 is slotted at 284 and 286 and set screws 
288 and 290 mounted in the depending plate 282 
are positioned in the slides. If it is desired to 
raise or lower the punch plate holder, the sup 
porting screws 28 and 280 will be loosened as 
will the cap screws 288 and 298. The cap screws 
24 and 26 Will then be turned to obtain any 
desired height of the punch plate holder 250. 
The set screws 28 and 280 will then be screwed 
down until their heads firmly engage the link 
25. When this occurs the cap screws 288 and 
290 will be turned down tight. 

In Figures 6 and 7, there is shown a further 
means of applying power to the punch press 
disclosed in the co-pending application. Refer 
ring to Figure 6, the simplest form of this in 
Wention, namely, a leaf and broad cam, is re 
tained, there being a shaft 290 disposed in the 
upper jaw of the punch press with a fly wheel 
292 disposed on one end thereof. A motor 296 
mounted on a platform 294 forming part of the 
frame of the punch press drives by means of 
the belt 298 and the fly wheel 292. It Will be 
understood that by this arrangement the power 
is applied through the shaft 290 and that as a 
consequence thereof the journals in the upper 
jaw of the punch press in which the shaft 290 
is mounted is subjected to heavy wear. In order 
to convert the rotating movement of the shaft 
299 to a reciprocating or up and down movement 
for the punch plate, a driving member 300 hav 
ing a long journal for engaging the entire outer 
surface for a cam 302 is provided. Depending 
from the driving member 390 is a portion 304 
from which is adjustably suspended a driving bar 
366 which is wedge shaped and makes approxi 
mately a line contact with a groove 308 in a 
plate 30 mounted on the reciprocable leaf 3? 7 
of the punch press. It is evident that by means 
of this line contact changing angularity of the 
driving bar 306 with respect to the leaf will be 
inmaterial. 

In order to adjust the height of the punch 
plate holder and leaf 37 with respect to the die 
shoe in order to compensate for punches of vary 
ing heights, the driving bar 36 is held to the 
driving member 300 by two screw threaded mem 
bers 32 and 3 4. The ends of these members 
32 and 34 are reversely threaded and it is 
apparent that by turning them the driving bar 
306 may be drawn toward or separated from the 
driving member 300. Suitable means, such as 
nuts, are provided for locking the screw mem 
bers 3 2 and 34 in any desired position. In 
Order to lift the leaf 37 on an upstroke of the 
driving member 300, a bolt 36 having a head 
3:9, see Figure 7, seated in a lower recess 32 in 
the plate 30 has its shank 323 disposed in a 
hole through the driving bar 306, which hole has 
a diameter considerably in excess of the diam 
eter of the bolt 36. A spring 325 and nut 327 
holds the bolt 36 in assembled relationship with 
the driving bar 306 and the plate 30. Inasmuch 

268 tightly to the link 254 so that on the upper 75 as the plate 3 O is rigidly fastened to the top of 
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the leaf 37, it is evident that on an upstroke 
of the driving bar 38, the plate 3) and the leaf 
3 will be lifted. 
The stripper shown in Figure 6 is similar to 

the type described in the invention shown in 
Figure 4, it being noted that in this embodiment 
of the invention the neans for preventing the 
stripper pins from rising above a certain point 
are brackets, such as 3 8 and 320, shown in 
Figure 7, having set Screws, such as 322 and 324 
adapted to engage the pins holding the stripper. 

In Figure 8 is another embodiment of a power 
application Which closely adheres to the punch 
preSS design as disclosed in the co-pending ap 
plication. In this embodiment, the press is sub 
stantially unaltered, although a handle on the 
driving cam 33 is replaced by a U-shaped 
bracket 332 which through a link 334 and a 
crank shaft 338 is reciprocated by means of a 
rotating shaft 338 deriving power through a 
belt 34 from a source of power as the motor 
342. In this arrangement, the shaft 230 is not 
rotated, the broad can 33 being free to rotate 
upon the shaft. The advantages of Small Wear 
due to a broad bearing surface directly above the 
punching Zone is, therefore, retained in this 
power application. 
Another embodiment showing means for apply 

ing power to this invention is shown in Figure 12. 
In this embodiment power is derived from a shaft 
344 carrying a fly wheel 3&S and being driven by 
any suitable means. Aliounted eccentrically on 
the shaft 344 is a can 353 which through a cou 
pling 35 creates a reciprocating novement in the 
link 352. The link 332 is coupled at its forward 
end to a toggle assembly generally identified by 
the numeral 354 which comprises a lower mem 
ber 356 pivoted at opposite ends to a punch plate 
358 at points such as 3 and an upper member 
362 pivoted in brackets 353 and 3SS, joined to 
each other by any suitaile means and mounted 
on the upper jaw of the punch press. The upper 
members 32 and the lower members 38 of the 
toggle assembly 35 are held in pivotal assembly 
by a shaft 38 which also carries a member 3 
affixed to the link 352. It is apparent that by 

O 

5 

20 

25 

30 

35 

40 

45 

reciprocating the link 352 horizontally, the punch 
plate 358 will be raised and lowered. In order to 
provide adjustment in height for the punch plate 
at the beginning of its stroke, the brackets 364 
and 366 are adjustably held to the upper jaws by 
means of cap screWS, such as 32, disposed in 
slots such as 34. Cap screWS 34 disposed on the 
upper jaw of the punch piress threadedly engage 
the brackets 364 and 38 whereby when the cap 
screws, such as 32, have been loosened together 
with the two set screWS 38 and 38, the brackets 
364 and 366 may be raised or lowered with re 
spect to the upper jaw of the press and thereby 
raise or lower the normal height of the punch 
plate holder 358 with respect to the press, 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent of the United States is: 

1. A punch preSS Comprising a base, a punch 
ing Zone above one portion of said base, a flexible 
leaf having one end affixed to another portion of 
said base and having its free end extending into 
the punching Zone, Vertical Support means 
mounted. On the base adjacent to that portion to 
which the leaf is affixed, and means on said sup 
port means for moving the free end of the leaf 
in the punching Zone, whereby the distance from 
the punching ZOne to the vertical Supports may 
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define the depth to which a workpiece may be in 
serted through the punching Zone. . . . . 

2. A punch press comprising a base, a punch 
ing ZOne above one portion of said base, an elon 
gated leaf offset so as to have an upper end por 
tion and a lower end portion, means for pivotally 
mounting the lower end portion on said base so 
that the upper end portion extends into the 
punching ZOne, and means for moving the free end 
of the leaf supported on the base at a point ap 
proximately in alignment with the punching Zone 
and the means for pivotally mounting the elon 
gated leaf and at a distance greater than the dis 
tance from the punching Zone to the offset portion 
of the leaf whereby the distance from the punch 
ing Zone to the offset portion of the leaf defines 
the depth to which a workpiece may be inserted 
through the punching Zone. 

3. A punch press comprising a Vertically dis 
posed member joining upper and lower jaw mem 
bers to form a throat, a punching Zone in the 
throat, an elongated leaf having one end mounted 
on the Vertically disposed member and its free 
end extending into the punching Zone, whereby 
the distance from the punching Zone to the ver 
tically disposed member defines the depth to 
Which a Workpiece may be inserted through the 
punching Zone, and means mounted on the upper 
jaw member for moving the free end of the leaf 
in the punching Zone. 

4. A punch press comprising a base having a 
punching Zone above one portion thereof, an 
elongated flexible leaf mounted at one end to said 
base and having its free end in said punching 
ZOne, and neai is for noving the free end of Said 
leaf in the punching Zone, said latter named 
means being motinted on said base at a point ad 
jacent to the point where the leaf is affixed to the 
base, Whereby the distance from the punching 
Zone to the point where the means for moving the 
free end of the leaf is mounted on the base may 
define the depth to which a workpiece may be 
inserted through the punching Zone. 

5. A punch press comprising a base, a punch 
ing ZOne above a portion of said base, an offset 
leaf portion pivotally mounted on said base at ap 
proximately the level of the top of a die posi 
tioned in the punching Zone, the free end of said 
offset leaf extending into the punching zone, and 
means for moving the free end of said offset leaf 
in the punching ZOne, said latter named means 
being mounted on the base adjacent the pivotal 
mounting of the leaf on the base, whereby the 
distance from the punching Zone to the point 
where the means for moving the free end of the 
leaf is mounted on the base may define the depth 
to which a workpiece may be inserted through 
the punching Zone. 

6. A punch press comprising a base, a punch 
ing Zone above a portion of said base, a fiexible 
leaf mounted at one end of said base outside the 
punching Zone so as to permit vertical flexing of 
the free end, a Substantially rigid leaf mounted 
at one end on the free end of the flexible leaf and 
having its free end extending into the punching 
ZOne, and means for causing the free end of the 
Substantially inflexible leaf to move in the punch 
ing ZOne, Said latter named means being mounted 
On a support fastened to the base adjacent the 
flexible leaf, whereby the distance from the 
punching Zone approximately to the flexible leaf 
defines the depth to which a workpiece may be 
inserted through the punching zone. 

7. A punch press comprising a base, a punching 
Zone above a portion of Said base, a flexible leaf 
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mounted at one exnd of said base outside the 
punching ZOne So as to permit Vertical flexing of 
the free end, that portion of Said leaf which 
flexes being in approximately the same plane as 
the top of a die mounted in the pulching ZOne, 
a Substantially rigid leaf mounted at one end 
On the free end of the flexible leaf and having 
its free end extending into the punching Zone, 
and means for causing the free end of the Sub 
stantially inflexible leaf to move in the punch 
ing Zone, said latter mained means being mounted 
on a support fastened to the base adjacent the 
flexible leaf, whereby the distance from the 
punching Zone to the point Where the means for 
moving the free end of the leaf is mounted on 
the base may define the depth to which a work 
piece may be inserted through the punching 
2Oe 

8. A punch press comprising a base, a bolster 
plate mounted on said base for holding a die, a 
Substantially inflexible leaf having a free epid 
above said bolster plate and fastened at its other 
end to said base, said substantially inflexible 
leaf having a Weakened portion acroSS a portion 
of its length. Whereby to permit vertical nove 
ment of the free end of the leaf about said weak 
ened portion as a pivot, means for moving the 
free end of said leaf in the punching zone sup 
ported on the base adjacent to the pivot point Cf 
the leaf, and means for varying the direction of 
pressure on the free end of the leaf, whereby 
misalignment of the pressure applying means 
with respect to the base Will not nisaig, the free 
end of the leaf. 

9. A punch press comprising a base, a boister 
plate mounted on said base for holding a die, 
a Substantially inflexible leaf having a free end 
above Said bolster plate and fastened at its other 
end to said base, Said substantially inflexible leaf 
having a weakened portion across a portion of 
its length whereby to permit vertical movement 
of the free end of the leaf about said Weakened 
portion as a pivot, means for moving the free end 
of Said leaf in the punching ZOne Supported on 
the base adjacent to the pivot point of the leaf, 
and means for Varying the direction of pressure 
on the free end of the leaf, whereby misalign 
ment of the pressure applying means with re 
spect to the base will not misalign the free end 
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of the leaf, said latter named means comprising 
a cam, a link driven by said cam and engaging 
the top of the free end of the leaf. 

10. A punch press comprising a base, a bolster 
plate mounted on said base for holding a die, a 
substantially inflexible leaf having a free end 
above said bolster plate and fastened at its other 
eld to Said base, Said substantially inflexible leaf 
having a Weakened portion across a portion of 
its length whereby to permit vertical movement 
of the free end of the leaf about said weakened 
portion as a pivot, means for moving the free 
end of Said leaf in the punching zone supported 
on the base adjacent to the pivot point of the 
leaf, and neaths for varying the direction of 
pressure on the free end of the leaf, whereby mis 
alignment of the pressure applying means with 
respect to the base Will not misalign the free end 
of the leaf, said latter named means comprising 
a cam, a link positioned for vertical reciprocating 
movement by said cam, and means on the free 
end of the leaf for permitting the link to move 
the leaf regardless of the angle of the link with 
respect to the leaf. 

11. A punch press comprising a base, a bolster 
plate mounted on said base for holding a die, a 
Substantially inflexible leaf having a free end 
above Said bolster plate and fastened at its other 
cind to Said base, said substantially inflexible leaf 
having a weakened portion across a portion of 
its length whereby to permit vertical movement 
of the free end of the leaf about said weakened 
portion as a pivot, means for moving the free 
end of said leaf in the punching zone supported 
On the base adjacent to the pivot point of the leaf, 
and means for varying the direction of pressure 
On the free end of the leaf, whereby misalign 
ment of the pressure applying means with re 
Spect to the base will not misalign the free end 
of the leaf, said latter named means comprising 
a cam, a link positioned for vertical reciprocat 
ing movement by said cam and having a depend 
ing driving edge transverse to the length of the 
Substantially inflexible leaf, a transverse groove 
i: the free end of the leaf in which the driving 
edge of the link is seated, and means for holding 
the link and the leaf in assembled relationship. 

FREELAND H. LESLIE. 


