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This invention relates to perforating dies of the 
type used chiefly, but not exclusively, in the shoe 
industry. Dies of this character are used very 
€xtensively for the purpose of ornamenting poi 
tions of a shoe upper and other parts inade of 
leather or similar sheet materials. 

It has been the usual practice heretofore to 
make the die plate for Such a die in three pieces 
or Sections; namely, a top plate or face piate, a 
back or base plate, and an internediate hard 
ened steel plate. The perforating tubes are man 
ufactured to a high degree of exactness, USually 
in a precision lathe, and they are pressed into 
holes drilled accurately both as to Size and posi 
tion in the top plate above mentioned. The low 
e ends of these titles rest upon the interinediate 
hardened plate. They are all of substantially the 
Sale height, a, toleraince of not nore than One 
or two thousandths of an incin ordinarily being 
permitted, and consequently, the upper ends of 
the tubes are maintained in Substantially the 
same horizontal plane by virtue of the fact that 
they are all backed up by the hardened plate. 
They are supported partly by the latter plate and 
partly also by their pressed or driven fit in the 
holes of the face plate. Each tube has a central 
bore through which the Small section or “pil' of 
leather which it cuts from the Work is forced, and 
the hardened plate has holes of approximately 
the same, but usually Very slightly larger, diam 
eter than the bores of the tubes to permit these 
pils to pass through. For the Same rea,SOn the 
base plate is cut out or recessed in line with the 
holes in the hardened plate So that the pills can 
drop freely through it. 

It, Will be observed that a die of this construc 
tion requires a, great deal of drilling, particularly 
if the pattern is of an intricate design, and that 
this driling operation must be performed With an 
exceptionally high degree of accuracy. The 
manufacturing operations. On Such a die are fur 
ther complicated by the fact that the bores of 
the Smaller perforating tubeS Inay have a diam 
eter as Small as fifteen thousandths of an inch, 
those in several of the Smaller sizes ranging from 
this figure to sixty-five thousandths. Due to the 
manner in which these tubeS are mounted it is 
necessary to use drills only Slightly larger than 
said bores in making the holes through the inter 
mediate plate. In addition, the holes drilled in 
the hardened plate must register Very accurately 
With those in the face plate Since any inaccuracy, 
particularly in the Sinaller Sizes, is likely to cause 
the pills to jam where they paSS from the per 
forating tubes into the holes in the intermediate 

(C. 164-93). 

plate. In fact, this frequently occurs, both from 
the cause just mentioned and also due to other 
conditions, thus making it necessary to take the 
die apart, to remove the plugged tubes and re 
place then with new ones. 
The present invention deals especially with the 

conditions above described. It aims to improve 
the construction of perforating dies with a view 
to Simplifying the manufacturing Operations, re 
ducing the liability of errors in such operations, 
effecting economies in the expense of manufac 
ture, facilitating the making of repairs, and gen 
erally improving and perfecting die constructions 
of this type. The invention involves both a novel 
die structure and also a novel perforating tube 
for use in such dies. 
The nature of the invention will be readily un 

derstood from the following description when 
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read in connection with the accompanying draw 
ings, and the novel features will be particularly 
pointed out in the appended claims. 

In the drawings, 
Figure 1 is a plan view of a typical perforat 

ing die embodying features of this invention; 
Fig. 2 is an edge view of the die shown in Fig. 1; 
Fig. 3 is a vertical, sectional view approximately 

On the line 3-3, Fig. 1, but on a much larger 
scale than the latter figure; 
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Figs. 4 and 5 are vertical, Sectional views of . 
individual perforating tubes shown in Figs. 1 and 
3, but On a much larger Scale than in either of 
the latter figures; 

Fig. 6 is a plan view of a portion of a die illus 
trating a modified construction embodying the 
invention; 

Fig. 7 is a sectional view on the line 7-7, Fig. 
6; and . . . 

Fig. 8 is a fragmentary sectional view of a con 
Struction similar to Fig. 3 but illustrating a modi 
fication. 

Referring first to Figs. 1, 2 and 3, it will be 
observed that the die structure there shown in 
cludes a die plate 2 which preferably consists 
of a single integral piece of metal. This plate 
has a Smooth flat top and one or more relatively 
large receSSes 3 extending thereinto from the 
lower face of the plate. A series of holes 4 is 
drilled through the portion of the plate between 
the upper Surface and the botton of the recesses 
3, these holes being designed to receive the per 
forating tubes 5. The number and arrangement 
of tubes used in any die necessarily will vary 
With the pattern or the design which the die is 
to make in the leather. The particular die 
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2. 
shown in Figs. 1, 2 and 3, for the purposes of 
explaining the invention, is intended to cut and 
perforate a fancy tongue for a Sport shoe. This 
die, therefore, includes a knife 6 of the peculiar 
outline shown in Fig. 1 to cut the body portion 
of the tongue to the desired shape. The knife 
customarily is milled out of steel, as better ShoWn 
in Fig. 3, and has an integral base which is 
Secured to the die plate 2 by SCreWS. 

Cooperating with the periorating tubes 5 and 
the knife 6 is a stripper plate 7 which is Support 
ed by a series of SpringS 8, as in prior die coin 
structions of this general type. The strip of 
stock or leather S rests on this plate and is lo 
cated by spring pressed positioning pins 9 Sini 
lar to those heretofore used in perforating dies. 
These dies are intended paliticularly for use 

in such machines as that shown in Patent No. 
1,448,751, these machines including a recipirocat 
ing head 10 with means for guiding a Stirip of 
relatively thick paper 12 under the head so that 
after the leather has been positioned and the 
head 10 descends, it forces the leather Strip S 
down upon the cutting edges of the perforating 
tubes 5 and the knife. 6, this noveinent Continu 
ing until all of the cutting instrumentalities have 
been forced through the leather and have cut 
very slightly into the paper strip 12. As the 
head rises the plate 7 is lifted by the SpringS 8 
and carries the leather strip Supwardly With it, 
thus stripping it from the cutting devices, the 
stripper plate having holes thirough which these 
devices project when the plate is fully depreSSed. 

All especially important feature of this in Ven 
tion resides in the construction and mounting 
of the perforating tubes 5. It will be seen from 
an inspection of Fig. 3 that in this die the tubes, 
instead of being mounted in a face plate and 
having their inner ends backed up by a hardened 
interinediate plate, are supported Solely by Shank 
portions of the tubes pressed or driven into the 
holes 4 in the die plate and by shoulders which 
rest on the upper surface of the die plate 2. 
Each tube has a cutting edge at its upper end and 
the distance betwen the shoulder on the tube and 
its cutting edge is made uniforn in all of the 

- tubes so that the cutting edges of the tubes are 
levelled or, in other words, are all inaintained in 
the same horizontal plane, by the engagement 
of the shoulders of the tubes with the die plate. 
The details of construction of the tubes Will 

be readily understood from an inspection of Figs. 
4 and 5, Fig. 4 showing one of the Smaller tubes, 
while Fig. 5 shows an intermediate or larger size. 
Referring first to Fig. 4 it will be seen that the 
tube there shown comprises a body portion in 
cluding an approximately cylindrical part of in 
tegral collar a provided with upper and lower 
shoulders t and c, the lower of these ShoulderS 
resting on the upper surface of the die plate 2, aS 
aoove described. Projecting downwardly from 
this body portion is a substantially cylindrical 
smooth surfaced shank d which has a driven 
or pressed fit in the hole 4 in the die plate, the 
ower end of said shank being chainfered or 
beveiled slightly, as shown, to facilitate the driv 
ing or pressing operation. During this opera 
tion the upper shoulder b on the body a is useful 
in affording a firm bearing for the tool used to 
press the tube into the die plate. . The body por 
tion of the tube also includes an upright exten 
sion f which is of cylindrical form for the great 
er part of its length but tapers gradually near its 
upper end to a cutting edge g. The bore h of 
the tube is of a unifornin diameter for, Say, ten 

1,942,145 
or fifteen thousandths of an inch below the cut 
ting edge g and then gradually widens to about 
the point i and remains of uniform diameter 
froin the latter point to the bottorn of the tube. 
When the cutting edge of a tube of this coin 

struction is forced through the leather it nakes 
a cleai cut, taking a pil or plug of accurate di 
intensions out of the leatier. Eile next Succeed 
iing cut, forces the first pill further down the tube 
and into the portion of the tube which is Wider 
and through which, therefore, the pill will rove 
fairly freely. The clearance, however, is lot Sufi 
cient to permit the pill to fall through the tube. 
For example, in one of the Saller tubes the bore 
at the cutting edge g may be twenty-six thout 
Sandths. At the point it, Would Widen out to 
tiirty-three thousaindths, and this diaension 
would be inaintained throughout the rest of the 
tube. Eypical dimensions for such a tube Would 
be as follows: 
Outside dia;n&ter of Shank d and part f, sixty 

one thousandths. Outside diarieter of body por 
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tion a between the shoulders, seventy-nine thou 
Saidths. Wertical distance cetween shoulde's, 
one-eighth of an inch, length of Shaik, three 
sixteenths of an incia in the larger tubes and ap 
proxiiiately one-eigiith of ai ich in the Saller 
toes, the Einitial length of Said shank of the 
Sinalliest tube being twice the outside dia:Yeter of 
Re sha. 

cutting edge g two hundred eighteen thousandths. 
The verical diensions will be substantially the 
Sa:Yne for all sizes of tubas, but the horizontal di 
Saaeinsions obviously will way with the tube. Size. 
These tuses list oe inade in a precision lane 
because of tie eXtreis accuracy required, the 
tolerances being very low indeed. After the 
Yanufacturing operations of thein have been 
coingleted they are hardened. They are made in 
certain designated sizes and they inay be said to 
be standard. The dies, however, are always spe 
cial since they must be manufactured to the pat 
terra or design which is to be cut in the sheet, 

-- ial operated upon. 
le the shoulder 6 is not absolutely neces 

Sa:'y, it is tiSeiful as a Support against Which the 
tool Which forces the tube into the die piate can 
be abited. Furtherhore, it is desirable to avoid 
a long tapes above the enlarged portion g of th 

the tube, particularly in the tubes of 

a taper is used and tina tubes are placed 
close to each other, for the leather to wedge be 
tWeein adjacent tubes, thus tending to bend or 
eak the tubes. This will be evident fro; an in 

Spection of the relationship between the three 
irisia-ihand tubes shown in Fig. 3. A further ad 
Vantage of this construction is that it, prevents 
tag location of the tubes so close to each other as 
to weaken the leather excessively when it is per 
forated. In other words, the dimensions of the 
body portions of the tubes are made sucia that 
they deterraine the niinimurn Spacing which ex 
perience has shown to be practical. 

in Xiling out the large recesses or cavities 3 
in the Igwer side of the die plate 2, it is desirable 
to reduce the thickness of the metal left between 
tih2 cotton of this recess and the top of the plate 
to-a, dinension approximately edia to the axi 
ruin length of the tube shanks. In practice this 
probably would be in the neighborhood of three 
sixteenths of an incia. Since finis practice inay 
result in weakening the die plate too greatly 
where the tubes are bunched closely together, it 
is desirable not to make these recesses too large 

Distance from upper shoulder b to 
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1,942,145 
but to leave ribs or webs, such as that shown at 
14, Fig. 2, to provide ample strength in the tube 
Supporting portion of the die plate. The reduc 
tion of this part of the plate to a thickness sub 
stantially equal to the length of the tube shanks 
is of advantage, however, in maintaining the en 
tire Series of pills or plugs of leather in the tubes 
until they are discharged into the large recess 3. 
This arrangement, combined with the shape given 
to the bores of the tubes, avoids any danger of 
the pills becoming jammed and plugging. the 
tubes in the manner above described. Due to the 
fact that the Shanks of the Small size tubes are 
Somewhat shorter than those of the larger tubes, 
the lower ends of the former may be set back 
Somewhat above the botton Surface of the recess 
3, but even in this relationship the danger of 
plugging the tubes is much less than in prior con 
structions, due to the fact that after the pills 
leave the tubes they drop into a hole which has a 
minimum diameter equal to that of the outside 
diameter of the tube shanks and consequently, 
considerably larger than the bores of the tubes. 
It frequently occurs, however, that as a leather 
pill is discharged from a tube it will turn over 
in the hole in the die plate approximately as 
shown in Fig. 4. The pills are held under con 
siderable compression while in the tubes, and they 
therefore tend to expand upon being discharged. 
In Order to avoid any possibility of such a pill 
catching in One of the holes 4 in the die plate, it 
is preferable to make the distance between the 
lower ends of the tubes and the bottoms of the 
recesses less than tWice the outside diameter of 
the tube shank, this relationship applying more 
especially to the very Small tubes. Usually the 
diameter of the shanks of these very small tubes 
is less than the thickness of the leather which is 
being worked upon, and consequently, the pills 
are longer than the diameter of the tubes. This 
appears to be an important reason for the tipping 
of the pills in the holes after they have been 
discharged from the lower ends of the tubes. If, 
however, the proportions above described are 
maintained, then no more than tWO pills at the 
most can become lodged at a time in the holes 
below the ends of the tubes, and any resistance 
which they offer is not sufficient to produce a jam 
that will not clear itself. 
In making a die plate of the character above 

described, the holes are drilled for the tubes 5, 
the receSS or receSSes are milled Or - otherwise 
cut in the back of the plate, the plate is hardened, 
the tubes are then inserted, and the other assem 
bling operations are performed, as Will be obvious 
to those skilled in this art. It Will be evident, 
however, that the invention effects important 
economies in the manufacture of dies of this char 
acter, particularly because of simplifying the con 
struction of the die plates and greatly reducing 
the drilling operations. Since the die plate is 
an integral structure, there is no danger of mis 
alining drilled holes with each other as in the 
prior constructions above described. Further 
more, the number of very Small drills which must 
be used is reduced and the size of the drills re 
quired for even the Smallest size of tubes hereto 
fore used is increased So that the delay and ex 
pense occasioned by breaking drills is lessened. 
For example, in manufacturing prior dies used 
in the shoe trade, drills as Small as thirty-five 
thousandths of an inch in diameter Were required 
for certain of the perforating tubes. In dies 
made according to the present invention, however, 
the Smallest drill required for the mounting of 

tubes of the same size is fifty thousandths of an 
inch in diameter. 
made in accordance with this invention are SOme 
What more complicated than corresponding sizes 
of tubes of prior constructions, this fact is not 
of great practical importance for the reason that 
the tubes can be made very accurately in an auto 
matic precision lathe So that the increase in 
expense for tubes is relatively slight. The saving 
in labor which follows from the use of this con 
Struction is far more important than the increase. 
in expense for the tubes themselves. To state 
the matter somewhat differently, a large per 
centage of the work requiring great precision is 
transferred from the manufacture of the die 
plates to the manufacture of the tubes. Where it 
can be done by automatic machinery. It is taken 
Out of the part of the die Which is always Special 
and transferred to those units which are standard, 
The invention also facilitates the operation of 

While the perforating tubes. 
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repairing the dies since it is simply necessary to . . 
punch out a broken tube and replace it with a 
neW One. When Such an Operation is required, 
Whereas in the Old constructions Such repairs re 
quired the disassembling of the die plate before 
a tube could be replaced. The present arrange 
ment further avoids the necessity for positioning 
pins and Screws heretofore required to hold the 
Sections of the die plate together. This die con 
struction, therefore, is Superior both from the 
Standpoint of the manufacturer and the user. 
This Construction also lends itself readily to 

those modifications of a perforating die which 
Sometimes are required to adapt it. to changes in 
design. Without necessitating the rebuilding of 
the die. For example, let it be assumed that 
the user of the die wishes to add more tubes at 
the upper end of the bunch of perforating tubes 
shown in Fig. 1 for the purpose of extending the 
perforations farther up the tongue, changing the 
contour of the perforated area, or for any other 
reason. Such a change can easily be made in 
the construction shown by mounting the desired 
number of tubes in a removable auxiliary die 
plate 16, Figs. 6 and 7, and releasably securing 
this plate to the main die plate 2, as by screws 
17-17. These tubes 5' carried by the plate 16 
are made exactly like the tubes 5, but instead of 
being pressed into holes drilled accurately for 
them in the main die plate, the cylindrical por 
tions d of the tubes 5 have a pressed or driven 
fit in the plate 16, while the shanks d of said 
tubes fit freely in holes drilled through the re 
duced portion of the die plate into the cavity 3, 
the cavity in this case being extended so as to 
underlie the entire area, in which the tubes are 
positioned. The holes so drilled through the 
reduced part of the die plate are not as large as 
the cylindrical portions a of the tubes so that the 
shoulders c of the tubes 5’ rest on the upper flat 
Surface of the die plate, just as do the shoulders 
of the other tubes 5. Consequently, these addi 
tional or auxiliary tubes 5 are levelled in the 
Same manner as the Original group 5 of tubes. 
At the Same time the shanks of these tubes 5’ 
serve to position them and the auxiliary die plate 
16 on the main die plate. 
The screws 17 are held in place by strong coiled 

SpringS 18 Which encircle said screws, the latter 
being drilled and tapped to receive additional 
Screws 19-19 which back up the springs 18-18. 
Also, the heads of the screws 17-17 are cut off, 
Or made flat at One Side, a Sclearly shown in Fig. 
6, so that by turning these Screws until their flat . 
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Sides are parallel with and adjacent to the edges 
of the plate 16, the plate can be lifted out of 
position, and removed from the die. In Such a . 
Construction the stripper plate.7 usually. Would 
have a hole 20, Fig. 6, cut through it of Sufficient 
size to permit the passage therethrough of the 
plate 16. 
The die can thus be changed readily in the 

Inanner just described to permit the introduction 
of additional perforating tubes, when desired, and 
Such changes involve. Only. Very, slight modifica 
tions of the original die structure. :- 

- While I have herein shown and described a typi 
cal embodiment of my invention, it will be un 
derstood that this disclosure has been made 
rather by. Way Of explanation than limitation, and 
that the invention may be embodied in other 
forms without departing from the Spirit or, scope 
thereof. For example, many of the advantages of 
this construction can be obtained by dividing the 
main die plate 2 along the horizontal plane sub 
stantially through the plane of the bottom of the 
recess 3 so that all of the drilling for the perfo 
rating tubes. Will be performed in the upper Sec 
tion of the die plate, the recess 3 lying entirely in 
the lower section. This construction is illus 
trated in Fig. 8, the two. Sections of the main die. 
plate being indicated at 2 and 2', respectively. 
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Such a modification, however, is rarely of advan 
tage. . Also, while... the die has been shown and 
described with the tubes in an upright position, 
since this is the position in which the die. custom 
arily is used, the reference to the top and bot 
tom. Surfaces of the die plate and the upper, and 
lower ends of the tubes in both the specification 
and in the claims has been made for the purposes 
of convenience and clearness and does not limit. 
the parts to use in these positions. 
"Having, thus described my invention, what I 

desire. to claim as new is: 
1. A perforating die comprising. a die plate 

having a substantially, flat top and One or more 
recesses extending thereinto from the lowerface 
thereof thus providing a portion of reduced thick 
ness between said top and the bottoms of Said 
recesses, said die plate also having a Series of holes 
extending through said reduced, portion, a series. 
of perforating tubes each having a shoulder. rest 
ing on the top of said die plate. and each pro 
vided with a reduced shank extending into one 
of said holes and having a pressed fit therewith, 
the lower end surfaces of Said tubes being out 
of contact with the metal of said plate, and said. 
die plate forming the Sole. Supporting, means for 
Said tubes. 

2. A perforating-die comprising a die platehav 
ing a substantially flat top and one or more re 
cesses extending thereinto from the lower face 
thereof thus providing a portion of reduced thick 
ness between said top and the bottoms of said re 
cesses, said die plate also having a series of holes 
extending through said reduced portion, a series 
of perforating tubes each having a shoulder rest 
ing on the top of said die plate and each provided 
with a reduced shank extending into one of said 
holes and having a pressed fit therewith, said die 
plate forming the sole supporting means for said 
tubes, each of said tubes also having a bore ex 
tending therethrough from its upper to its lower 
end and being provided with a cutting edge: at its 
upper end, said bore being of Smaller diameter. 
at and immediately adjacent to. Said cutting edge. 
than at other parts of the tube. 

3. A perforating... die according to... preceding. 
claim2 in which the distance between the lower, 

1,942,145. 
ends of certain of said tubes, and the bottoms of 
said recesses is less than twice the outside diame 
ters of the respective tube shanks. 

4. A perforating die comprising a die plate 
having a fiat upper Surface, a series of perforat 
ing tubes, each having an approximately cylin 
rical Shank driven rigidly into a hole in said 

plate, each of said tubes, also having a shoulder 
resting upon the upper surface of said plate and 
being provided with a cutting edge at its upper 
end, the lower end, surfaces of said tubes being 
out of contact with the metal of said plate, and 
the distances from the shoulders to the cutting 
edges of Said tubes being. Substantially uniform. 

5. A perforating die comprising a die platehav 
ing a flat upper surface, a series of perforating 
tubes, each having an approximately cylindrical 
shank driven rigidly into a hole in said plate, 

80 
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each of said tubes also having a shoulder resting 
upon the upper. Surface of said piate, said shank 
having a length below, said shoulder at least twice 
as great as the outside. diameter of the shank, the 
lower end surfaces of said tubes being out of con 
tact with the metal of said plate, and each tube 
being provided with a cutting edge at its upper 
end. -- 

6. A cutting tube for perforating dies compris 
ing a body provided with a shoulder and in 
cluding an extension projecting upwardly above 
said shoulder and terminating at its upper end 

95. 
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105 
in a cutting edge, and an approximately cylindri 
cal shank extending downwardly from said 
shoulder, said tube having a central bore extend 
ing therethrough from its upper to its lower end 
and of smaller diameter at and immediately ad 
jacent to said cutting edge than at other parts 
of the tube. 

7. A cutting tube for perforating dies compris 
ing a body provided with a shoulder, an approxi 
mately cylindrical shank extending downwardly 
from Said shoulder, said body having a portion 
above said shoulder which is tapered to a cut 
ting edge, said tube. having a central bore which 
Widens for a short distance as it extends down 
wardly from said cutting edge and thereafter is 
maintained, throughout the remainder of the 
length of the tube, at a larger diameter than that 
of said cutting-edge. . . - 

8. A cutting tube for perforating dies, com 
prising a body including an approximately cy 
lindrical portion provided with abrupt shoulders. 
at its upper and lower ends, a smooth approxi 
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mately cylindrical shank extending downward 
ly: from the lower of said shoulders, said body 
having an approximately cylindrical extension 
projecting upwardly from the upper of said 
shoulders with a tapered end portion above the 
latter cylindrical portion terminating in a cut 
ting edge, and a central bore extending through 
the tube, and of Smaller-diameter at and immedi 
ately adjacent to said cutting edge than at other 
parts of the tube. - - - - - - - - - - - - 

33 

9. A perforating die comprising a main die 
plate, a series of perforating tubes. each having 
a shank pressed tightly into a hole in said plate, 
each of said tubes also having a shoulder rest 
ing upon the upper surface of said plate and each 
being provided at its upper-end with a cutting 
edge, an auxiliary die plate removably secured 
on the upper surface of said main die plate, one 
or more perforating tubes, secured in said auxil 
iary, die plate, each of the latter tubes having por 
tions projecting below the bottom surface of said 
auxiliary die plate and extending into holes in 
said main die plate, and means for releasably 50. 
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securing said auxiliary die plate to said main die 
plate. 

10. A perforating die comprising a main die 
plate having a substantially flat top and One or 
more recesses extending thereinto from the low 
er face thereof thus providing a portion of re 
duced thickness between said top and the bottoms 
of said recesses, said die plate also having a Series 
of holes extending through said reduced por 
tion, a series of perforating tubes each having 
a shoulder resting on the top of Said die plate 
and each provided with a reduced shank extend 
ing into one of said holes and having a pressed 

5 
fit therewith, said die plate forming the sole Sup 
porting means for Said tubes, an auxiliary die 
plate positioned on said main die plate, one or 
more perforating tubes Secured rigidly in Said 
auxiliary die plate, each of the latter tubes hav 
ing a shank portion extending below the lower 
Surfaces of Said auxiliary die plate and project 
ing loosely into holes formed in them, respectively, 
in Said main die plate, the latter tubes having 
shoulders resting On Said main die plate, and 
means for removably Securing Said auxiliary die 
plate to said main die plate. 

CHESTERTON. S. KNIGHT. 
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