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PUNCHINGAPPARATUS 
George F. Wales, Kenmore, N. Y. 

Application June 1, 1943, Serial No. 49,171 
(C. 64-90) 19, Claims. 

This invention relates to an apparatus for 
punching holes at specified locations throughout 

... the areas of sheets of material such as sheet 
metal, and is particularly adapted for punching 
the numerous rivet holes required in the thin 
metal panels or sheets which are used in aircraft 
construction to form the outer Surfaces of Wings, 
fuselages, and the like, but the invention may be 
applied to other uses where relatively large num 
bers of holes are required in panels or sheets of 
materials. The invention relates particularly to 
apparatus of this kind in which the punch and 
die units are arranged on plates mounted for 
accurate movement toward and from each. Other. 

In my application for patent Serial No. 486,629, 
I have shown an apparatus which is particularly 
desirable for use in producing work of which a 
relatively small number of pieces is required and 
in which the punch and die plates may be made 
of non-metalic materials. The present invention 
deals particularly with apparatus of this kind 
which is constructed to have a much longer life. 
One of the objects of this invention, therefore, 

is to provide apparatus of this kind which is so 
constructed that the punch and die plates are not 
subjected during use to wear resulting from mov 
ing parts, so that such plates may be made of 
non-metallic material and may be used for turn 
ing out large numbers of workpieces. 
Another object is to produce apparatus of this 

kind in which the punch units are of improved 
and compact construction, so that they can be 
placed closely together. A further object is to 
provide a punch unit of improved construction 
comprising a plurality of punches mounted in a 
single unit. A further object is to provide a mul 
tiple hole punching unit of this type which is so 
formed that its lateral dimensions are substan 
tially the same as those of the hole in the punch 
plate into which it is pressed, so that there are no 
lateral projections to interfere with the close Spac 
ing of these units. 
A further object is to provide punch units of 

this type in which the punches are simple in con 
struction, economical to make and readily remov 
able and replaceable in the punch units. 

It is a further object to provide punching ap 
paratus of this type in which the multiple hole 
punching unit is of the same size and shape as the 
cooperating die unit, thus making it possible to 
prepare the punch and die plates with holes of 
the same dimensions for accommodation of these 
cooperating elements. 

It is also an object of this invention to provide 
a device of improved and simplified construction 
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for stripping sheets of metal or other material 
from parts of metal working apparatus. 
Other objects and advantages of this invention 

will appear from the following description and 
claims. 

In the accompanying drawings: 
Fig. 1 is a fragmentary elevation, partly in 

Section, of a die set having a perforating appara 
tus embodying this invention applied thereto. 

Fig. 2 is a fragmentary sectional plan view, On 
line 2-2, Fig. . . 

Fig. 3 is an elevation, partly in section, show 
ing a punch unit of slightly modified construction. 

Fig. 4 is a fragmentary elevation, partly in sec 
tion, of a die unit having a perforating apparatus 
of slightly modified construction applied thereto. 

Fig. 5 is a sectional plan view thereof, on line 
5-5, Fig. 4. 
My improved punching apparatus is intended 

for use with a die set of any usual or suitable con 
struction, that shown including an upper punch 
holder O and a lower die shoe it, the die shoe 
having a plurality of guide posts 2 rigidly se 
cured thereto and arranged to enter into guide 
holes on the upper shoe to for guiding the punch 
holder for accurate movement toward and from 
the die shoe. It will, of course, be understood that 
in the use of this die set, the die shoe will be 
rigidly secured to the bed of a press and the 
punch holder will be secured to the movable ran 
of the press, but none of the parts of the press 
are shown in the accompanying drawings. A die 
set of any other suitable or desired construction 
may be employed. 
My perforating apparatus includes a die plate 

5 which may be suitably bolted or otherwise se 
cured to the die shoe , and a punch plate 6 
constructed to be secured to the punch holder 9 
of the die set. In some cases, a plurality of 
spacers 7 are employed for spacing the punch 
plate 6 at the desired distance from the punch 
holder, one of these spacers being shown in Fig. 1, 
but the spacers may be omitted and the punch 
and die plates mounted in direct contact with the 
punch holder and die shoe, as shown in Fig. 3. 
The punch and die plates may be made of any 

suitable or desired material, but the apparatus 
is so designed that these plates may be made of 
suitable non-metallic materials, in the event that 
metallic plates are difficult to obtain. 
In preparing the plates to receive the punch 

and die units, the plates are preferably clamped 
together and a plurality of holes are then drilled 
through both plates in accordance with the pat 
tern of holes required in the work. After these 
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plates have thus been drilled, they are separated 
and some of the holes may be enlarged, if neces 
sary. The die plate may then be provided with 
die units 20 of any suitable or desired type, those 
shown being of cylindrical form and having an 
axially extending die aperture 2 in the upper 
portion thereof, and an inclined aperture 22 at 
which the die aperture terminates and through 
which slugs or punchings may be discharged from 
the die. The die unit and the hole in the die 
plate are preferably so formed that each die unit 
2O may be pressed into its hole in the die plate, 
and consequently, when the desired number of 
workpieces 25 have been perforated, the die units 
may be removed from the die plate 5 and used 
on another die plate for perforating other Work 
pieces. 
The punch units may be of any suitable or 

desired construction, but each is preferably pro 
vided with an outer shell 26 which houses the 
parts of the punch unit and guides some of these 
parts for movement lengthwise of the shell. The 
shell 26, as shown in the middle portion of Fig. 1 
and used for punching a round hole is prefer 
ably of cylindrical form and circular in cross sec 
tion. This shell is provided at One end thereof 
with a punch guide and stripper member or 
sleeve 28 which has a sliding fit in the shell and 
the lower portion of which is of reduced cross 
Sectional dimensions and extends out of the lower 
end of the shell. This end of the shell is also of 
reduced diameter, which may, for example, be 
accomplished by turning in or flanging inwardly 
this end of the shell, as shown at 30. This re 
duced end of the shell confines the enlarged por 
tion 29 of this sleeve Within the shell. 
The guide and stripper member 28 is apertured 

to cooperate with the work perforating portion 
of a punch 32, which is arranged within the shell 
26 coaxially therewith. The punch is preferably 
removable lengthwise or axially through the open 
upper end of the shell 26, but during the opera 
tion of the perforating apparatus, the punch 
remains in fixed relation to the shell. Any Suit 
able means may be provided for confining the 
upper portion of the punch coaxially in the shell 
26, such for example as a bushing 33 arranged 
in the upper end of the shell 26 and through 
which the punch 32 extends. The upper end of 
the punch has a head 34 which may be formed 
integral with the punch by upsetting the upper 
end of the punch, to prevent the punch from 
dropping down through the shell and the strip- - 
per member 28. The upper end of the shell may 
also be turned or flanged inwardly, as indicated 
at 35, thus confining the cylinder 33 against 
movement out of the shell. 
Any suitable resilient stripping means may be 

employed to act on the stripper and guide mem 
ber 28, to urge the same in its end of the shell, 
as shown in Fig. 1. The resilient stripper mem 
ber employed in the construction shown is in 
the form of a coil spring 37 arranged within the 
shell 26 and interposed between the bushing 33 
and the punch guide or stripper member 28. 
The punch units described have the advantage 

that they are of simple and compact construc 
tion, and are entirely self-contained and the 
punches are readily removable therefrom through 
the upper ends thereof, for sharpening or re 
placement. The shells of the punch units are of 
such size that the punch units may be assembled 
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on the punch plate by pressing them into the 
holes in the punch plate. 

It will be obvious that in the operation of a 75 

2,334,188 
perforating apparatus, the punch and die units 
are normally spaced apart to a sufficient extent 
to permit the work 25 to be readily inserted be 
tween the punch and die units of the apparatus. 
When the ran of the press descends, the punch 
holder fo and the punch plate 6 secured thereto 
move down Wardly toward the die 5. After the 
lower end of the punch unit contacts the upper 
face of the work 25, then upon further down 
ward movement of the plate 16, the lower ends 
of the punches 32 will penetrate the work 25 
while the stripper and guide members 28 move 
into their shells, compressing the springs 37. 
After the punch has penetrated the work, and the 
punch plate 6 moves upwardly, the pressure 
of the Springs 3 will urge the stripper members 
28 outwardly with reference to the shells, thus 
Stripping the work from the punch. 

38 represents a ring, which may be arranged 
about the shell 26 of the punch unit to make 
Sure that the same does not slide downwardly 
through the hole in the punch plate 6, in the 
event that the shell of a punch unit fits loosely in 
its hole in the punch plate. Normally, however, 
the ring 38 is not necessary, since the shells 26 
and their holes in the punch plate 6 are so 
formed as to produce a press fit. The shells 26 
are preferably so arranged in the punch plate 
6 that the upper ends of the punch units will 
engage with the lowerface of the punch holder to 
of the die set, but it is not necessary that this 
be accurately done, since if a punch unit is too 
low in the plate 6, it will be pressed upwardly at 
the first punching operation into the position 
shown in Fig. 1. 
By means of the construction described, it will 

be obvious that during the use of the punching 
apparatus, there is no movement of the shells 26 
relatively to the punch plate 6. Consequently, 
there is no wear on the punch plate 6 which 
would tend to enlarge the holes therein, and thus 
interfere With the proper punching of the work. 
Since the Only movable part of each punch is 
the stripper member 28, which moves relatively 
to the shell and the punch, it will be obvious that 
the apparatus can be used for producing large 
quantities of work, and when the required num 
ber of Workpieces of any kind has been produced, 
the punch and die plates can be readily removed 
from the die set and replaced by another pair of 
plates. The punch and die units can then be 
removed from their plates and used on other 
plates. 
The general principles embodied in the single 

punch unit described may, with some modifica 
tions, be embodied in a multiple punch unit as 
shown in the right-hand side of Fig. 1, in which 
construction, three punches are mounted in a 
single punch unit. In this construction, the 
punch unit includes an outer shell 42 which is of 
elongated cross-section, as shown in Fig. 2, and 
which is constructed to have a drive fit in a cor 
respondingly-formed hole in the punch plate 6. 
In this construction, a punch guide sleeve or unit 
43 is employed, having apertures therein for 
three punches, the middle punch 44 in the con 
struction illustrated by Way of example, being 
of larger size at the work penetrating end 
thereof than the other punches 45. The punch 
guide sleeve or stripper member 43 is mounted 
to slide relatively to the shell 42 and to the 
punches. The upper ends of the punches are 
held in Correct relation to each other and to the 
punch unit by means of a stationary bushing 46 
arranged in the upper portion of the shell 42, 
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and this end of the shell may be flanged inwardly, 
as shown at 47 to hold the bushing 46 in place. 
Springs 48 may be arranged about one or more 
of the punches to strip the work from the 
punches, only two such springs being shown in 
the construction illustrated and arranged about 
the punches 45. In this construction, as in the 
single-punch construction described, the Springs 
may be under initial compression when the punch 
unit is assembled. 
The multiple punch unit cooperates with a mull 

tiple die unit 50 phich is provided with three die 
holes 5 of the sizes of the diameters required for 

O 

cooperation with the punches 45 and inclined 
holes of larger diameter 52 are provided which 
intersect the die holes 5, and which preferably 
extend in different directions, as shown in Fig. 1, 
to discharge the punchings from the die. 

In order to facilitate the making of the holes 
in the punch and die plates, I preferably make 
the multiple die 50 of the same external dimen 
sions as the shell 48, and since both the die unit 
and the shell are formed for press fits in their 
holes, the holes in the die plate and punch plate 
may be simultaneously formed while the two 
plates are clamped together. For example, when 
preparing the punch and die plates to accommo 
date one or more multiple punch units, the first 
step in forming the holes in the two plates would 
be to use a drill jig having two holes therein 
spaced apart to form the two end portions of the 
elongated holes. After these holes have been 
formed, the material between the holes may be 
removed, thus forming the elongated holes which 
receive the punch and die units. Any other 
means for forming these holes may, of course, be 
employed, if desired. 
Both the single and multiple punch units de 

scribed, have the advantage that if the punches 
become dulled or broken, they can easily be re 
moved by first removing the punch plate 6 from 
the die set, and then sliding the punches upwardly 
out of their shells. After the work for which 
the apparatus was constructed is completed, the 
punch and die units may be removed from the 
plates by applying sufficient pressure thereto, and 
may then be pressed into the holes of other plates 
to operate on work of another type. It is, of 
course, also possible that a plurality of Sets of 
holes may be provided in the punch and die 
plates for a plurality of different types of work, 
in which case, the punch and die units may either 
be removed from one set of holes and placed into 
another set, or, if desired, the punches may be 
removed from those punch units which are ar 
ranged in holes which are not to be used. With 
out the punches, the punch units, of course, will 
have no effect on the work except to hold the 
same on the dies and possibly to assist to some 
extent in stripping the work from those punches 
which are used. 

In Fig. 3, I have shown a slightly modified form 
of apparatus. In this construction, the die shoe 
may be the same as described in connection with 
Fig. 1. The punch plate 55 is, however, secured 
directly against the punch holder or shoe O of 
the die set, and when this construction is desired, 
it is, of course, also desirable to provide shorter 
punch units. Consequently, in the construction 
shown in Fig. 3, a shorter shell 56 is provided, 
in the lower end of which a punch guide and strip 
per member 57 is arranged for cooperation with 
a punch 58. The lower end of the shell is turned 
or flanged inwardly at 59 or otherwise reduced in 
diameter to confine the stripper member in the 
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3 
shell and the upper end of the shell is flanged or 
turned inwardly, as shown at 60, to a larger extent 
than necessary to accommodate the OutWardly 
fiaring upper end 6 of the punch. This fianged 
in end of the shell 56 may, consequently, be drilled 
or machined to provide an axial hole, which in 
tne construction shown is tapering to accommo 
date tine tapering or flaring head 6 of the 
punch, so as to support time punch axially in the 
shell 56. In this construction, no bushing is used 
in the upper end or the shell. A coll spring 65 
may be arranged between the flanged-in portion 
60 of the shell 56 and the lower end of the Spring 
bears against the stripper or punch guide Sleeve 
or member 57. In Fig. 3, this punch guide sleeve 
is shown in the position in Which it has pene 
trated the work, and consequently, the strupper 
or punch guide sleeve 5 is shown in its inner 
position at which it has slid upwardly within the 
shell 56 and has compressed the spring 83. The 
shells of these punch unts are also pressed in the 
holes in the punch plate so that the upper ends 
of the punch units are flush with the upper face 
of the punch plate 65. 
In the modified form of this invention shown 

in Figs, 4 and 5, punch units of slightly different 
construction are employed. The die set includes 
a punch holder 70 and a die shoe T, the latter 
having guide posts 72 secured to the die shoe 
and which enter accurately formed holes in the 
punch holder and a boss 13 secured thereto. A 
die plate 74 secured to the die holder or shoe i? 
has dies 75 pressed in holes in this plate, as de 
scribed in connection with Figs. 1 to 3. 77 repre 
sents the punch plate which is mounted in Spaced 
relation to the punch holder of the die set. 
The punch units each include a shell 79 having 

a stripper member 80 arranged in One end there 
of. This end of the shell has a turned-in or 
flanged portion 8, which terminates at its lower 
end in a cylindrical portion 82 of reduced dia 
eter which serves as a guide for the stripper 
member 80. The stripper member also has an en 
larged or flanged upper portion 83 which is guided 
for movement in the shell, and which cooperates 
with the turned-in portion 8 of the shell to 
limit the extent to which the stripper member 
may move Out of the shell. 
84 represents the punch, the work penetrat 

ing endportion of which is arranged in the central 
bore of the stripper member. The punch has a 
head suitably secured to the other end thereof, 
the head having a portion 85 which fits snugly 
within the upper end of the shell 79, and a por 
tion 86 of reduced diameter, which extends be 
yond the upper end of the shell. The punch ex 
tends through an axial hole in the head and, in 
the construction shown, is secured to the head by 
means of an enlargement 87 which engages the 
lower portion of the head, and the upper end 
Of the punch is preferably enlarged or peined 
over to fit into a recess in the upper end of the 
head. Any other means for securing the head to 
the punch may be employed. 
The head of the punch may be held in correct 

relation to the shell in any Suitable manner. In 
the Construction shown, the upper end of the shell 
is turned or flanged outwardly at 89 and a cap 90 
is secured to the upper end of the shell, for 
example, by turning the Outer portion of the cap 
over the flange 89 of the shell. The cap 90 
has a Central hole or opening through which the 
reduced portion 86 of the head extends. The cap 
engages the shoulder of the head which is formed 
at the junction of the portions 85 and 86 thereof, 
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and thus confines the head within the shell. 
92 represents a resilient stripper member, that 
shown being in the form of a coil spring, the 
opposite ends of which bear against the stripper 
member 80 and the head of the punch. The shell 
72 also has a press fit in its hole in the plate 77, 
and when mounted on punch plates, as shown in 
Fig. 4, the punch unit operates in the same man 
ner as those in Figs, 1 and 3. It will be noted, 
however, that this punch unit may also be mount 
ed differently so that the head of the punch is 
moved downwardly relatively to the shell so that 
the punch descends and passes through the work 
while the stripper member remains stationary 
relatively to the shell. 
The constructions described all have the ad 

vantage that none of the strains of punching and 
of stripping the work from the punches are trans 
mitted to the punch and die plates. The punch 
plates in these Constructions are only required to 
support their own weight and the weight of the 
punch units mounted thereOn. If the punch 
plates are of very large size, they may be secured 
to the punch holder at intervals between the 
ends or sides thereof. 

claim as my invention: 
1. A perforating apparatus for use in a die set 

having a punch holder and a die shoe, said ap 
paratus including a punch plate form to be se 
cured to said punch holder and having apertures 
therein formed according to the pattern of holes 
required in the work, and a die plate formed to be 
secured to said die shoe, dies rigidly mounted. On 
said die plate, and punch units on said punch 
plate for cooperation with said dies and each in 
cluding an outer shell formed for a press fit in an 
aperture in said punch plate, a punch guide and 
stripper member guided for movement length 
wise of said shell and having a longitudinal aper 
ture, a punch having the work penetrating end 
portion thereof extending into said aperture in 
said guide member and the other end portion 
thereof held in fixed relation to said shell while 
penetrating the work, and resilient means in Said 
shell and urging said guide member to move rela 
tively to said shell and said punch in a direction 
to strip work from said punch. 

2. A perforating apparatus for use in a die set 
having a punch holder and a die shoe, said ap 
paratus including a punch plate formed to be 
secured to said punch holder and having apertures 
therein formed according to the pattern of holes 
required in the work, die means formed to be se 
cured to said die shoe, and punch units on said 
punch plate for cooperation with said dies, and 
each including an outer shell having a press fit 
in an aperture in said punch plate, a punch ex 
tending through said shell and having its work 
penetrating end extending beyond one end of said 
shell and having its other end arranged to engage 
said punch holder of said die set, a stripper men 
ber guided in said shell for movement relatively 
to said shell and punch and extending beyond 
said first mentioned end of said shell for engage 
ment with the work, and resilient means in said 
shell acting on said stripper member for stripping 
the work from said punch. 

3. A perforating apparatus for use in a die set 
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each including an outer shell arranged tightly in 
an aperture in said punch plate in position to have 
the upper end of said punch unit engage said 
punch holder of the die set, a punch guide and 
stripper member slidably arranged in the lower 
portion of said shell, a punch arranged in fixed 
relation to said shell and having its upper end ar 
ranged to bear on said punch holder of the die 
set and having its lower work penetrating end 
extending below the bottom of said shell, a punch 
guide and stripper member arranged in the lower 
portion of said shell and slidable relatively to said 
shell and said punch, and a stripper spring in 
Said shell and acting on said member for urging 
the same into a position in which the lower end of 
said punch is within said member. 

4. A perforating apparatus according to claim 
2 in which said punch is slidable out of said first 
mentioned end of said shell for replacement by 
another punch and for sharpening, while said 
unit is mounted on said punch plate. 

5. A perforating apparatus according to claim 
2 in which said stripper member and said resilient 
means are secured in their operative positions 
within said shell and in which said punch is re 
movable through said first mentioned end of said 
shell. 

6. A punch plate for use with die means in a 
press, said punch plate having a series of holes 
formed therein in accordance with the pattern of 
holes required in the work, and a series of punch 
units each including a shell having a press fit in 
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having a punch holder and a die shoe, said appa 
ratus including a punch plate formed to be se 
cured to said punch holder and having apertures 
therein formed according to the pattern of holes 
required in the work, die means formed to be se 
cured to said die shoe, and punch units on said 
punch plate for cooperation with said dies, and 
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One of said holes and extending completely 
through said plate, a punch extending through 
Said shell and having the work penetrating end 
thereof extending beyond one end of said shell, 
a stripper member guided for movement length 
wise of Said shell and punch and having a work 
engaging portion extending out of said end of 
said shell, and resilient means in said shell urging 
Said stripper member toward said end of said 
shell. 

7. A punch plate for use with a perforating ap 
paratus in a press, and having holes formed 
therein in accordance with the pattern of holes 
required in the work, punch units for use in said 
holes and each including a shell formed for a 
preSS fit in One of said holes and extending com 
pletely through said hole, a purch normally re 
maining in fixed relation to said shell and hav 
ing the work penetrating portion extending be 
yond One end thereof, a guide and stripper mem 
ber having an aperture into which said work pen 
etrating portion of Said punch extends and guid 
ed for movement in said shell, and resilient means 
in said shell and acting on said guide member and 
urging the same in a direction to strip work from 
Said punch. 

8. A punch unit including a stripper member 
and a stripper spring, a unitary shell arranged 
about said stripper member and spring and hav 
ing its ends of reduced diameter to confine said 
stripper member and spring within said shell, 
said stripper member having a portion thereof 
extending beyond one end of said shell and hav 
ing another portion within said shell for guiding 
said stripper member for movement lengthwise 
of said shell, said spring urging said stripper mem 
ber into its outermost position in said shell, said 
Stripper member and the opposite end of said 
shell being apertured to receive a punch. 

9. A punch unit including a unitary shell hav 
ing its Opposite ends of reduced diameter, a 
stripper member slidably arranged in one end of 
said shell and having a portion of smaller cross 
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sectional dimensions extending beyond One end 
of said shell, a stripper spring in said shell bear 
ing against the inner end of Said stripper men 
ber and reacting against the opposite reduced 
end of said shell, said stripper member being 
apertured to receive a punch which extends to 
the opposite end of said shell. 

10. A punch unit including a unitary shell have 
ing its opposite ends of reduced diameter, a strip 
per member slidably arranged in one end of said 
shell and having a portion of smaller CrOSS Sec 
tional dimensions extending beyond One end of 
said shell, a bushing in the opposite end of said 
shell and held in said shell by said end portion of 
reduced diameter, a stripper compression spring 
in said shell between said stripper member and 
said bushing and urging said stripper member 
into its end of said shell, said stripper member and 
said bushing being apertured to receive a punch. 

11. A punch unit movable toward and from a 
die and including a shell, a punch arranged in 
said shell to remain in fixed relation to said shell 
during the perforating of the work and having a 
work penetrating portion extending beyond one 
end of said shell, a stripper member having a part 
thereof extending out of said end of said shell, 
and into which said work penetrating portion of 
said punch extends, said stripper member having 
another part within said shell which is guided 
for movement lengthwise thereof, said shell hav 
ing an end portion thereof of reduced diameter to 
limit the extent to which said stripper member 
may move out of said shell, a bushing at the Oppo 
site end of said shell and having a central aper 
ture through which said punch extends, said shell 
having said opposite end portion turned in and 
engaging Said bushing for confining the same 
within said shell, and a resilient stripping means 
arranged in said shell between-said sleeve and 
Said bushing. 

12. A punch unit movable toward and from 
a die and including a shell, a punch arranged in 
said shell to remain in fixed relation to said shell 
during the perforating of the work and having 
a work penetrating portion extending beyond 
one end of said shell, a stripper member having 
a part thereof extending out of said end of said 
shell, and into which said work penetrating por 
tion of said punch extends, said stripper member 
having another part within said shell which is 
guided for movement lengthwise thereof, said 
shell having one end portion thereof of reduced 
diameter to limit the extent to which said strip 
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per member may move out of said shell and have 
ing the other end portion thereof turned inward 
ly, and resilient stripping means arranged be 
tween said last mentioned end of said shell and 
said stripper member for yieldingly urging said 
stripper memberinto a position in which the work 
penetrating end of said punch is arranged within 
said stripper member. - 

13. A punch unit movable toward and from a 
die and including a shell, a punch arranged in 
said shell to remain in fixed relation to said shell 
during the perforating of the work and having 
a work penetrating portion extending beyond One 
end of said shell, a stripper member having a part 
thereof extending out of said end of said shell, 
and into which said work penetrating portion of 
said punch extends, said stripper member having 
another part within said shell which is guided 
for movement lengthwise thereof, said shell have 
ing one end thereof restricted in diameter to limit 
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the outward movement of said stripper member, a 
head on said punch arranged at the opposite end 75 

5 
of said shell, resilient compressible means ar 
ranged between said head and said stripper 
member, and a cap on the other end of said 
shell for holding said head against movement out 
of said shell. 

14. A punch unit including a hollow unitary 
shell having its opposite ends of reduced diameter, 
a stripper member having a portion arranged in 
said shell for slidable movement relatively to said 
shell and having a portion extending out of one 
end of Said shell for engagement with the work, a 
compression spring in said shell urging said strip 
per member into its outer position in said shell, 
and a punch having a head, said shell and strip 
per member being formed to receive said punch 
and having means cooperating with said head to 
prevent Said punch from dropping through said 
shell, Said punch head cooperating with power 
actuated pressure means to move said punch and 
shell toward the work while said stripper member 
yields on contacting the work and presses the 
work from the punch upon return movement of 
Said punch unit from the work. 

15. A punch unit movable toward and from a 
die and including a shell, a plurality of punches 
arranged in parallel and spaced relation to each 
other in said shell and mounted in said shell to 
remain in fixed relation thereto during the per 
foration of the work, a stripper member slidably 
arranged in one end of said shell and having a 
portion thereof extending outwardly beyond said 
end of Said shell and having apertures into which 
Said punches extend, a bushing arranged in the 
other end of Said shell and having apertures to 
receive said punches, and resilient means be 
tween said stripper member and said bushing for 
urging said stripper member into its outer posi 
tion with reference to said shell. 

16. A punch unit movable toward and from a 
die and including a shell of elongated cross sec 
tional shape, a plurality of punches arranged in 
parallel and spaced relation to each other in said 
shell and mounted in said shell to remain in fixed 
relation thereto during the perforation of the 
work, an elongated stripper member slidably ar 
ranged in One end of said shell and having a por 
tion thereof extending beyond said end of said 
shell and having apertures for the work pene 
trating ends of Said punches, an elongated bush 
ing in the other end of Said shell and having 
apertures allined with said apertures in said strip 
per member to receive the other end portions of 
said punches, and a stripper spring arranged in 
the space between said bushing and said stripper 
member and which is compressed when said strip 
per member is moved into said shell by contact 
With the Work. 

17. A perforating apparatus including a punch 
plate and a die plate, One of which is formed to 
be secured to the bed of a press and the other of 
which is to be moved by the ram of a press, to 
Ward and from the first plate, multiple punch and 
die urits of elongated cross sectional shape, said 
punch unit including a shell of elongated cross 
Sectional shape, a plurality of punches mounted 
in Said shell in parallel spaced relation to each 
other, and stripping means carried by said shell 
for stripping said punches from the work, said 
die having a plurality of holes adapted to co 
Operate with Said punches, said die and said shell 
being identical in cross sectional shape, said 
plates having identical holes extending there 
through, one of which is formed to have the shell 
pressed into it and the other of which is formed to 



6 2,884,188 
have the die pressed into it, to place said punches 
in axial alinement with the holes in said die. . 

18. A device for use in a metal working appa 
ratus comprising a stripper member and a strip 
per spring, a unitary shell arranged about said 
stripper member and Spring and having its ends 
of reduced diameter to confine Said stripper mem 
ber and spring within said shell, said stripper 
member having a portion thereof extending be 
yond one end of said shell and having another 
portion within said shell for guiding said stripper 

member for movement lengthwise of said shell, 
said spring urging said stripper member into its 
outermost position in said shell. 

19. A device for use in a metal working appa 
ratus, comprising a stripper plunger and a strip 
per spring, a unitary shell arranged about a 
portion of said stripper plunger and about said 
spring and having its ends of reduced diameter 
to confine a part of said plunger and said spring 

0 within said shell. 
GEORGE. F. WALES. 
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