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The present application relates to a punch and 
- a die for'cooperation therewith; and more spe 

‘is 

ci?cally ‘to a punch and die particularly adapted 
for use ‘in perforating unset plaster board. 

a A great deal of perforated plaster board, com 
monly known ‘as plaster lath, is used in building, 
as a substituted for wood or metal lath; and it 
has been found that it is desirable, if not abso 
lutely necessary, to form such plaster board with 
perforations, of suitable size and spacing, through 
which the plaster prortudes to form anchorages 
whereby the plaster is held in place. Such board 
is customarily formed by spreading a plastic ma 
terial, usually having a plaster of Paris ‘base, 
between two layers of paper, or the like; and al 

- lowing the plastic to set. In the prior commercial 
_ art, it has been customary to cut the board into‘ 

- sections before the ‘plastic has set, thereafter al 
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lowing the plastic to set and .then drying the 
board sections by passing them to and through 
a dryer in which the excess moisture is removed. 
After the board has been dried, the boards are 

' stacked into bundles and the desired perforations 
are customarily formed by gang drills, the drills 
being driven through the stacks of boards. 
This operation results in the deposition of pow 

dered plaster of’Paris between the boards of the 
stack and within irregularities in the surfaces 
of the perforations, so that, as the perforated 
boards are used for application to walls'or ceil 
ings, the powdered material tends to fall. Fur 
thermoreait has 'been found in the practical art > 
that, whereas the above-described operation pro 
duces cleanperforations through some of the 
boards of the stack, it will form ragged, rough 
perforations through others, notably the boards 
toward the middle of the stack. 
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It is the primary object of the present inven 
tion to provide a punch and die of such charac 
ter as to permit perforation of plaster board be 
forev the plastic has become set, to produce clean, 
smooth perforations, and- to eliminate the pro 
duction of powdered- material. It is a further ob 
ject of the invention to provide such a'punch and 
die in order to make possible perforation of the , 
product before the plastic has set,'whereby the 
drying operation will be facilitated and rendered 
less expensive. Obviously, if the material is per 
forated before the plastic has been dried, the 
drying air will be permitted to‘ come into contact 
with an enormously increased surface of plastic, 
whereby the drying and setting step is performed 
much more rapidly. Although the punch of the , 
present application is primarily‘ intended for use 
inthe manner above described, it will be ob-_ 

viousthat many of the advantages resulting from 
the particular construction of my punch and die 
will arise no 
used. c - _ 

Heretofore, attempts have been made to per 
forate plaster board by punching prior to the set— 
ting of the plastic, but such attempts have,'to the 

matter with what material they are . 

best of my knowledge, invariably resulted in fail- . 
ure. Numerous patents have been granted upon 
machines including punches carried by rotating 
elements driven at a lineal speed equivalent to the 
speed of movement of the board in the forming 
machine; but in practical operation, it was found 
that such punches invariably produced ragged, 
imperfect perforations. It is my opinion that the 
failure of such machines was due in part toan 
incorrect theory as to the proper method of op-= 
eration, and in part to the fact that the punches 
and dies used insuch prior art machines were 
improperly formed to perform the desired func-' 
tions in a satisfactory manner. . 
‘Further objects of the invention will appear as 

the description proceeds. To the accomplishment 
of the above ‘and related objects, my invention 
may be embodied in the forms illustrated in the 
accompanying drawing, attention being called to 
the. fact-however, that the drawing is illustrative 
only, and that change may be made in the specific 
constructions illustrated and described, so long as 
the scope of the appended claims is not violated. 

- Fig. 1 is an elevation of a punch constructed in 
accordance with the present invention, parts being 
broken away for clarity of illustration; > 

Fig. 2 is an elevation of one form of die which 
may desirably be used in conjunction with such. 
Punch; . 

Fig. 3Vis a fragmental sectional view of ‘the 
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punching machine, showing my punch and an- ' 
other form of die incorporated in the machine; 
and 

Fig.4 isa view similar to Fig. 3; but illustrating 
a different position of the elements, and showing 
still another form of die.‘ _ 

I Referring more particularly to Fig. 1, it will be 
seen that the punch l0 comprises a cylindrical 45 
shank ll, an ‘enlarged portion l2, merging with " 
said shank throughatapered shoulder l3, and a. 
further enlarged portion ll merging with the por 
tion I! through a tapered shoulder l5. 
In the leading end or the shank II is romeo a 

substantially hemispherical‘cavity I6, the depth 
of which, in an axial direction, is'substantially 
equal to the diameter of the shank‘ II. A peri 
metral series of teeth I1 is‘, arranged about the 
mouth of the'cavity l6, said. teeth being, as is 
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2 ‘ 2,182,744 
cleary shown in Fig. l, in elevationyshaped sub 
stantially as isosceles triangles. The equal sides 
13 of such triangle are sharpened to cutting edges; 
and, as is further shown in Fig. 1, each tooth de 

5 creases progressively in radial thickness from its 
base I! to sharpness at its apex 20. Thus, when 

\ the punch is advanced into a board, the apices 23 
of the teeth I‘! ‘prick into the material like. 
needles, and thereafter the sharpened edges [8 

10 slice through, the material like knives witha 
shearing action. 

cavity l8, and is carried through the material 
' ‘and through the cooperative die. A port 2! opens 
15 ‘from the base of the cavity it through the trail 

ing end 22 of the punch. _ While I have stated that the shank- ll of the 

punch III is cylindrical, it will be obvious that it 
- may be of any desired cross sectional shape. 
59 While I have furtherstated that the cavity I6 is 

substantially hemispherical, it will likewise be 
obvious that that shape is not essential. The 
essentials of the cavity are that it shall be so ‘ 
shaped that the inner surfaces of the teeth I1 . 

35 shall merge smoothly with the walls of the cavity, 
that the depth of the cavity, in the direction of 
the axis of the shank,‘ shall be not materially less 
than the thickness of theboard to be perforated, 

< and that the volume of the cavity. preferably 
30 measured from the roots of the teeth, shall be at 

least su?icient to accommodate the slug punched 
from a single thickness of ‘board. There is, of 
course, no maximum limit to the depth of the 
cavity. I believe that it might be possible to con 
tinue the-cavity, upon its maximum diameter, 
through the length of the punch, whereby slugs 
punched from the board material would collect 
and move progressively upwardly through the 
punch, ultimately being discharged from the 

40 upper end thereof. In that case, of course, the 
header 23, hereafter to bev described, would not 
be necessary. " I prefer, however, the illustrated 
structure; since it is possible that ‘ the slugs 
punched from the board material and retained 

45 within the punch, in the manner Just described, 
might plug the punch passage upon setting, to 
cause considerable trouble. 1 
.As is more particularly shown in Fig. 3, th 

punch is carried by a reciprocable head H with 
go which is associated a header 23 which is con 

nected to a suitable source of, compressed air. 
- The head H carries a spud 24 formed with a port 
25 providing communication between the header 
23 and the port 2|; and the punch I0 is a?ixed 

55 to the spud throughthe medium of a coupling 
26. Thus, when the perforation has been formed, 
compressed air will besupplied to the header 23 
to flow through the passages 25 and 2| to expel 

, the retained slug of material cut from the board 
‘so and retained in the cavity I‘. ‘ 

A table 21 associated with the head H is formed 
‘with a socket 28' for the reception of the flange 
2! of a die 30, said die being secured in place on 
the table by a nut- 3l,_or the like. The diev 30 is 

55 formed with an opening 32' adapted to receive the 
shank ll of the punch Ill, with a working lit; said 
opening 32 communicating with an enlarged pas 
sage 33 extending entirely through the die 30. 

, Preferably, a stripper plate 34, formed with a , 
70 port 35 therein, is associated with the other ele 

ments of the punching mechanism to prevent the 
board, indicated generally by the reference‘ nu 
meral 38, from being lifted away from the table 
21 upon return movement 'of the punch. As is 

Y" shown'in Fig. 3, the board to be perforated con 

The portion of the material‘ 
punched out by the punch is received within the ‘ 

sists of two' layers 31 and 33 of paper or other 
?brous material holding therebetween a layer 33 
of plastic material. 
In Fig. 2 is shown another form of die, indi 

cated generally by the reference numeral 33'. 5 
The die 30' is formed with an axial opening 32' 
which is bordered, at the uppermost end of the 
die, by an upstanding perimetral ridge ll. Said 
ridge, in cross section, is shaped 'as a right tri 
angle the base ll of which lies in the uppermost 19 
surface of the die, the altitude 42 of which coin 
cides with the internal surface of the opening 
32’, and the hypotenuse 43 of which lies in a radial 
plane of the die. Said ridge III is formed with 
a series of perimetrally spaced, axially extending, 1‘ 
substantially V-shaped notches 44, and with a 
second series of perimetrally spaced, axially ex 
tending, substantially V-shaped notches 45 of less 
depth, each of. the notches I! being positioned 
substantially midway between two of the notches '9 
‘L For some purposes, Ihave found the die 33'» 
to be more satisfactory. than any other die; par 
tially for the reason that it forms a countersink 
at that end of the perforation which, during the 
perforating step, is downwardly presented. That 3‘ 
countersink, when it is used at the, back of the 
plaster lath, tends to form- a bettervanchorage 
for the plaster applied to the opposite surface of 
the board. _ ' 

The die all" shown in mg. 4 is identical with i0 
the die 30, except for the fact that it is formed 
with teeth 48 arranged about the mouth of the 
opening 32". - 
At various points in the specification, and in 

the claims, I have referred to ‘*unset" plaster 3' 
.board or plastic. That term is intended to apply 
to all conditions of the plastic prior to the ?nal 
set condition in which the plaster of Paris‘ or 
other similar material has absorbed the theoretli 
cal amount of water of chemical combination. 40 
Usually, the perforation will take place at a~time 

‘ subsequent to the initial set and prior to final set. 
The condition of initial set is that condition in 

' which a depression, indentation, or perforation 
formed in the plastic will not be refilled by ?ow 4, 
of the material. 
I claim as my invention: , 
l. A punch for perforating unset plaster 

board or the like, comprising a shank formed at 
its leading and with a perimetral series of teeth, ‘'50 
each of said teeth having its external surface ~ 
?ush with the external ‘surface of said shank 
being substantially triangular in elevation and 
the thickness thereof being progressively re 
duced from the base of the triangle to the apex “ 
thereof. - > ' ' 

2. A punch for perforating unset plaster board , 
or the like, ‘comprising a shank formed at its 
leading end with a perimetral series of‘teeth, 
each‘ of said ~teeth being shaped, in elevation, 40 
substantially as an isosceles triangle, the equal 
sides thereof 'being sharpened to cutting edges, 
and the thickness of each tooth being'progres 
sively reduced from its innensurface outwardly 
from the base of the triangle to sharpness at the ‘5 
apex thereof. - . _ 

3. The combination with apunch formed at_ 
its leading end with a cavity and provided with 
a perimetral series of teeth arranged about the 
mouth of said cavity, -of a‘ die formed with an 70 
opening adapted to receive said punch with a 
working clearance and communicating with an 
enlarged passage extending entirely through said 
die. > -' _ ' - ’ 

4. The combination with a punch formed at u 



sheaves _ 
~ a perimetral series of teeth arranged about the - its leading end with a cavity, and provided with 
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a perimetraiseries of teeth. arranged about the 
mouth of said cavity and provided with .a port 
leading from said cavity through the trailing 
end of said punch, of a die formed with an open 
ing adapted to receive said‘punch with a work 
ing clearance and communicatingwith an en 
larged passage extending entirely through sai 
die.‘ ' 

5. The combination with a punch formed at 
its leading end with a cavity and provided with 
a perimetral series of teeth arranged about the 
mouth of said cavity, of a die formed with an 
opening adapted'to receive said punch with a 
working clearance, said die being provided with 
a perimetral series of teeth arranged about said 
opening and presented toward said punch. _ 

6. The combination with a punch formed at 
its leading end with a cavity and provided‘ with. 
a perimetral series of teeth arranged about-the 

, mouth of said cavity, of a die" formed with an 
opening adapted to receive said punch with a 
working clearance, said die being provided with 
,a perimetral series of teeth arranged about said 
opening and presented toward said punch, the 
‘teeth of said die having axial and periinetral 
dimensions less than those 'of the teeth on said 
punch. , " . 

_7.-"I'he combination with a punch formed at 
its leading end with a cavity and provided with 
a perimetral series of teeth arranged about the 
mouth of said cavity, of a die formed with .an 
opening adapted to receive said punch with-a 
working clearance, and an axially-extending 
perimetrai ridge closely surrounding‘ the mouth 
of said opening and projecting toward said 
punch, said ridge being formed, in cross ‘section, 
substantially as a right triangle with its base 
disposed in the uppermost surface of said die, 
its altitude coinciding -_with the‘. internal surface 
of said opening, and its hypotenuse lying in a. 

' radial ‘plane of said die, the uppermost surface 
of said ridge, lying in the apex of such triangle, 
being serrated to form‘ a perimetrai series of 
teeth.‘ ' ' ‘- v 

.8. The combination with a punch formed at 
its leading end with a cavity and provided with 

mouth of said ‘cavity, of a die formed with an 
opening adapted to receive said punch with a 
working clearance,- and an axially ,ex‘tending 

' perimetral ‘ridge closely surrounding the mouth 

3, 

of said opening and projecting toward ‘said - 
punch, said ridge being formed,-in cross section, 
substantially as a right triangle with its base 
disposed in the uppermost surface of said die, 
it's‘ altitude coinciding with the internal surface 
of said opening, and its hypotenuse lying in a 
radial plane of said die, the uppermost surface 
of said ridge, lying in the apex of such triangle, 
being formed with a series of perimetrally 
spaced, axially extending, substantially v-shaped 
notches and with a. second series of perimetrally 
spaced, axially-extending, substantially V-shaped 
notches of less ‘axial depth, each notch of said 
second series being positioned substantially mid 
way’ between two adjacent notches of said ?rst 
series.‘ - ~ - ~ Y 

9. A punch for perforating unset plaster board 
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or, the like, comprising a cylindrical shank ' 
’ formed, at its leading end, with a substantially 
hemispherical cavity, the volume of said cavity 

' being at least equal to the volumeof a piece of 
‘the material to be operated vupon having a thick- _ 
ness equal to the thickness of such material and 
a cross sectional area equal to the cross sectional 
area of the mouth of said cavity, the mouth of 
said cavity being supplied with a perimetral 
series of teeth, each of said teeth having its 

of said shank, and its inner surface progressive 
ly ?aring upon the .arc of a circle from the ex 
tremity of the tooth ‘toward its root. ' 
"10. A ' punch‘ for perforating unset plaster 
board or the like, comprising a cylindrical shank 
formed, at its leading end, with a substantially 
hemispherical ‘cavity, anda perimetral series of 
teeth arranged about, the mouth of said cavity, 
each'of said teeth having its entire outer sur 
face flush with the outer surface of said shank, ' 
and its inner surface progressively ?aring upon 
the arcof a circle from the extremity of the 
tooth toward its root. 7 v 
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' ‘entire outer surface ?ush with the outer surface ' 
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