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MEDARD F. BOLLAER’I‘ OoF OAKLAND CALIFORNIA

PUNOHING MACHINE

Apphca’uon filed April 1%,

The invention relates to 'a punching ma- .

chine providing a plurality of punches for
selective use.
A general object of the invention is to pro-.
& vide a generally improved punch over that
disclosed in my United States Patent No.
1,704,962, issued March 12, 1929.
A more specific object is to prov1de an im:
proved and particularly compact device for
10 perforating relatively large sheets of mate-

rial at points thereof appre(:lably spaced‘

from the sheet. edges.
Another object of the invention is to pro-

vide in a machine of the class described and

15 having a plurality of movable tools for se-
lective use, an_improved means for:securing
the tools not in use in an inoperative posi-

tion; said means permitting a particularly
-ready replacement of a tool when and as-

20 required.

A further object of the 1nvent10n is to
provide a machine of the class described in
which. the movable tools are held agamst'
rotation at all times.

25 Still another object of the invention is

to provide- a particularly simple, positive,
and releasable means for securing a holder -

in position to operatwely dlspose a selected
tool.

30  Anadded ob]ect of the invention is to pro-

vide in the machine a shear having a straight

cutting edge for forming slits in sheet mate-

rial.

85 provide a particularly eﬁectlve punch Tfor
use in: the machine. -

The invention possesses other ob] ects and
features of .advantage, some of which, with
the foregoing, will be set forth in the follow-
ing description of a preferred form of the
invention which is illustrated in the accom-
panying drawings, in which,

Figure 1 is a side elevation of a machine
embodymo the invention, the sheet perfa-
rating elements thereof ‘being all inopera-
tively disposed.

Figure 2 is a fragmentary vertical séction
throuorh the machine, a punch member at said

59 ing stroke thereof

~means therefor:

section being disposed at the end of a WOI'k-.

1929. Serlal NO 355, 928

 Figure 3 is'a perspectlve view of a sprmg
detent member of the structure.

Figure 4 is a front elevation of the ma-
ch1ne, a portion of a tool actuating dev1ce
thereot being disclosed in section. :

Figure 5 is a plan view taken genera]ly at
the broken line 5—5 in Figure 1.

Figure 6 is an enlarged iragmentary view”
taken at the line 6—6 in Figure 5, parts of
the showing being broken away to show the
construction thereat:

Figure 7 is an enlarged, fragmentary sec-
tion ta,ken at. 7—T7 in Figure 5. :

Figure 8 is a fragmentary sectlon on the
ling 8—8 in Figure 5. °

Figure 9 is a section of a punch of the de—

vice taken at the line 9—9 in Figure 8.

By reference to the drawings, the elements

ofthe presentinvention are seen to be incorpo-
rated in the structure of a punching machine'
having a one-piece U-shaped frame 12 carry-

ing within it a one-piece U-shaped holder 13-

which in turn supports a plurality of punches -
14 and their dies 15.. The punches are ar-
ranged to be actuated selectively by means of
a mandrel 16 mounted for reciprocation: in-

the frame 12, said holder being'movabplein the -
frame for disposing a selected punch for op-*

eration by the mandrel 16.- The frame struc-
ture is'seen to be of T section, with the stem

65

60"
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of the T provided by a web portlon 17 de- -

fining ‘the plane of the frame and giving a -

, reqmred amount ‘of rigidity thereto in-said
A still further object of the mventlon isto.

plane whereby a forcing apart of the legs of
the frame is resistéd. Omne leg 18 of the

frame is provided along its outer edge with

feet 19 to provide a base for the frame, '

while the other'leg 21 of the frame:carries
the aforesaid mandrel 16 and an operating

though not necessarlly so, the machine is dis-"

posed with the frame legs horizontal Wh_ele— ~

by the plane of the frame is vertical.
The plane of the holder 13 is also verti--
cal and said holder is mounted ‘for rotation

~about a fixed axis with respect to the frame
12 Pivot bolts 22 and 23 are utilized for -

mounting the holder in the frame, the bolt
22 extending’ downwardly through the lower

leg 24 of the holder and being threadedly

As particularly disclosed, -

100
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engaged in the lower frame leg 18 while the
bolt 23 extends through the upper holder leg

95 and is threadedly engaged in the upper
frame leg 21; accordingly, the pivotal axis

5 of the holder is in the plane of the frame

- and is vertical. The pivot bolts 22 and 23,
it is noted, engage the respective legs at in-
termediate points- thereof, which points; in
the case of the holder, are seen to be sub-
stantially at the middles of its legs. In this
manner, the space defined between the holder
‘legs is seen to be entirely unobstructed even

10

though the pivotal axis of the holder passes-

“through said space, it being noted that this
15 space is arranged to receive metal sheets to
- be interiorly punched, as is.indicated. in Fig-
ures L'and 2. 4 v S

The holder legs 25 and 24 are seen to ter-
minate in- mutually opposed and arcuately
curved members 26-and.- 27 respectively, saick
members extending generally transversely of
said legs. The member 26 1s provided with
a plurality-of vertically extending bores 28
of .varying-diameters. which are adapted. to
-receive.a plurality of the punches 14 corre-
sponding in- diameter to their respective
bores, said punches being adapted for lim-
ited reciprocation through said bores.as here-

20

25

inafter- described.. - The member: 26 is. ‘also

30.vertically slotted from the cuter: face there-
of to provide a guideway for a vertically re-
ciprocable shearing blade 31, said blade.pro-
- viding- a. cutting edge which is oblique. to
. the horizontal. ~The punches 14 and blade
36

the pivotal axis of the holder, the utility. of
40:said notches being hereinafter set forth. It
is particularly noted that the heads. 32 are

aligned.in an arc having its axis of curva-
_ ture coincident with the-pivotal axis of the-
~holder:whereby. the various heads move in a..

45.common path--when.the holder is displaced.
The-dies 15 are mounted on the member

" 97 opposite the punches 29, said dies being;
secured in.place by means of their threaded,

* or other, engagement in openings 35 extend-:
50:ing vertically through the member, the struc--
ture- and relations being particularly.shown.-

in. Figures 2 and 8 of the drawings. -The.

dies- 15. are, of course, cooperative with.the.

. opposed punches. for perforating a plate dis-

36rposed between the members 26. and .27 there-.
at. -A shear blade 36-is also mounted on the:

member 27 for cooperation with-the blade 31.
Preferably; and as particularly shown in Fig-
ures 5,6 and 7, the blade 36 is carried by and
60:between cooperating screws 37 threadedly en-
- gaging the: member 27 whereby to effect the

adjustment of its shearing edge: with respect -

to the working edge of the blade 31.

: A vertical bore 40 is provided through the .
‘6o forward.end 41 of the upper frame leg: 21,

-81 are seen to be provided at the top there- .
of with like cylindrical heads 82, each. of .
said heads being provided with a lateral seg-
mental notch 33 at the side thereof toward

1,837,522

and the tool operating mandrel 16 is recipro-
cably fitted therein, said.end 41 thus con-
stituting a mandrel head. Preferably, and
as shown, the axis of the bore 40 intersects

the line of movement of the tool heads 32.
The lower end of the mandrel 16 is arranged-

to overlie a head 32 and is provided with a
depending L-shaped extension, having a for-
wardly directed portion 43 thereof dispos-

“able in a tool head notch 33 whereby the tool
engaged: thereby: may:. be.reciprocated with -

the mandrel. :

- The-mandrel is arranged to be reciprocat-
ed through but a relatively short distance,
preferably by 4 meanshaving a-high mechan-
ical. advantage. .- As ‘particularly. disclosed,

lever means-are provided for actuating.the.
mandrel and are mounted in the. head: 41.
Pivot shafts 44. extend laterally oppositely .
from the head 41 and have journalled thereon.
the extremities of the legs 45 of a forked lever:
46, said lever legs spanning the head. The:

inner sides of the lever legs 45 are provided

with eccentrics 47 and links. 48 are provided
-having bores at one.end: for receiving said -

eccentrics. . The other link ends are connected

by a rock shaft 49 which extends through -

and is journalled in the upper end of the

mandrel 16, it- being noted that:the arrange:- -

ment of parts is such that when the lever 46

0

(4]

80

85

is extending upwardly and rearwardly, as is -

shown in Figure. 1, the mandrel is in its nor-.

mally raised-position, while a.forward swing-
ing of the lever:depresses the mandrel, as is
shown in Figure 2. :

Normally, all the tools are dispoesed in in-
operatively raised positions with their head.

notches-33.coplanar, and under these condi-
tions the notch engaging mandrel extension

' 43: is.arranged to lie in the plane of the
notches. In:this manner; the holder 13 may.
be. swung to dispose and-éngage: a- selected ..

tool: beneath -the:mandrel - for-reciprocation:.

therewith.. Since the tools not engaged by..
the-mandrel are.to-be-inoperatively disposed,

119

and- yet-must 'be - depressible: when-engaged -

by the mandrel, a track: 51-is:provided : for

engaging the head notches 33 0f said tools-

to hold them in-the:aforesaid planar-relation.

As particularly:shown in Figures 1 and.5, the

track 51 comprises an arcuate plate mounted
on-and-beneath:the upper: frame-Jeg 21 and

having its outer-edge simultaneously engage- -
able in the-various.tool hedd notches; said

plate edge being cut-away however beneath
the mandrel to permit-the: mandrel extension

48 to replace the plate edge thereat:. In this.- -

manner, a continuous. supporting track and

guideway is.provided for.thetool heads as the .

holder is variably adjusted. The track 51-is

seen to be secured to the upper: frame lég 21

by. means. of screws 52, and -the. extremities

thereof are carried by brackets 53 mounted:
onsand extending. transversely. from. the said.

frame leg.

12¢



1,837,522

It will now be noted that ‘the ‘arc of the
track 51 is substantially one hundred eighty "

degrees and that said are is preferably about
twice that of the tool heads whereby any tool
may be engaged by the mandrel:while the

- remaining tools engage the track: - The track

10
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51 is preferably no longer than mnecessary,
whereby a swinging of the holder 13 to dis-
pose all-the tools to the same side of the man-
drel will release the tools from the track; in
this manner any tool may be removed by
swinging the holder to disengage it from the

track. Bince a tool releasing positioning of

the holder will not ordinarily be desired, dis-
placeable stops 54 are preferably provided
at the ends of the track 51; as particularly
shown in Figures 1-and 5 the stops 54 com-
prise turn buttons loosely pivoted at the ends
of the brackets 53 to gravitationally main-

“tain their operative disposition at the track:

end, said stops being engageable by the tool
heads at the ends of the line thereof. A
“In-forming the various members now. de-

‘scribed; a certain amount of clearance is pro--

vided: between the opposed faces of the ex-
tremities of the upper frame and holder legs
21 -and 25 respectively, part of said clearance
being taken up by the track 51. The opposed
faces of the lower frame and holder legs 18
and 24 respectively are finished -plane and
are arranged to lightly and slidably engage,
whereby, when the machine is used, said low-
er frame leg may serve as a supporting anvil
for the die carrying member of the holder.
Since the withdrawal of'a punch frem a per-

foration of a plate will tend to lift the holder

thereat, means are preferably provided in the
aforesaid clearance space above the holder for
preventing an appreciable upward displace-
ment, or springing, of the holder, and as
shown, such means comprises the mounting
of ‘a plate 55 on and beneath the track 51,
said plate providing-a lower bearing face for
engaging the opposed upper face of the hold-
er portion 26 if such displacement occurs,
the normal clearance of the plate and por-
tion being very slight. Since the frame and
holder members are cast and their dimensions
may vary slightly, the plate 55 is mounted
on sleeves 56 threadedly engaging the track
for adjustment therein and is secured to the
sleeves by means of screws 57 extending ax-
ially through the sleeves. In this manner, a
minimum of machining is required in fitting
the parts of the machine together. ' This fea-
ture is particularly brought out in Figures
2 and 6. To permit the escape of punched
out portions of the sheet to be perforated,

the lower ‘leg of the frame is obliquely cut’

away at the forward side thereof and in 'the
line of the mandrel 42 to-provide a chute 58
for the gravity escape of said sheet portions
from below the dies. AT
Means are provided for retaining a select-
ed tool in engagement with the tool operating

3

mandrel 42, and as particularly shown, said’ :

Imeans comprises & leaf-spring member 61

mounted on the mandrel carrying head ‘41
at the forward face thereof. "A Tower and
free end of portion 62 of the spring 61 is

Br(1

turned inwardly to lie in'the path of move- -

ment of the tool heads 82 and is notched at’

its extremity to engage a tool head at op-

- posite sides thereof whereby the head and its-

holder are held against displacement in the
path of adjustment: thereof: The spring

k(B

portion 62 is arranged to resiliently and slid-
ably engage a tool head; and the head may -

readily ‘be released by manually pulling the -
spring end forwardly to disengage it. -
‘The present device, it is-noted, is par-"

80

ticularly. designed for perforating relatively -

large sheets without requiring a machine of -
unciue size, such being accomplished by leayv--
ing the clear interior space in the pivotal

line cf the holder. - Since the tools are.oper-'

85

ated at a fixed point of the machine, stop -
means are provided for adjustably limiting: -
the ‘insertion of & sheet within the ‘holder:

space. - As shown, rods 63 are ‘mounted at
opposite sides of the lower frame leg 18 to
extend therealong, and perforated stop arms

90

64 are slidably mounted on the rods 63, said -

arms being disposable to intersect the plane
of the holder space. -Set screws 65 are pro-

95+

vided in the arms 64 for fixing them in set

position. - ‘ :
Certain of ‘the punches, and particularly

the larger ones, are provided with leading -

points 86 rather than having all parts of"
the cutting edge in a common plane as is
usual. For forming the cutting edges 67 of
these punches. to provide the points-66, a:
tool blank-is first spherically:cupped at its.
leading end and then cylindrically cupped

100-

05

it

across said end with the axis of the cylinder -
of cupping perpendicular to the punch axis; -

the spherical cupping may, on occasion, be
omitted. A punch thus made is seen t6 pro--
vide for a sawing, or slicing, cut of the ma-

terial theveat rather than a straight-shear, - -

whereby the application of the cutting force.
applied through the mandrel is more effec-:
tive.  The “punch structure- is particularly

‘discloséd in Figures 8 and 9. Generally, and

15

T

particularly with such a-punch as that now

described, rotation of the punch ‘while cut-
ting is not desired, and such is seen to be
prevented by reason of the provision of seg--

mental; rather - than annular, tool - head*

notches 33 for 'receiving the mandrel exten-:
sion 43. The track 51 is seen‘ to similarly
engage the tools not in use, so that said tools"
are held: for proper ‘engagement with the
mandrel when the holder 18 is moved to dis-
pose them thereat. S ' .
With respect to the cooperative shearing

120

125

blades 31 and 36, it is noted by reference to

Figures 6 and 7 that the movable blade 81-
isprovided with a cutting edge 71 which"

130




is-oblique to. the cutting edge:of the lower
*blade Whereby slits-of varying lengths may

' be made: in sheet- material. ~ Obviously: a.

number: of said slits may be combined with

8%each other or.an opening differently formed,

_to. provide. a.perforation of some - special
shape. having one or .more straight sides.
The provision of a shear means as part of
the. present machine.is therefore seen to be
1®thighly useful. . - T
The operation and application of the ma-
chiine now described is deemed to be amply

covered in the - foregoing description, It

is. particularly ‘noted that, for the work to
13he done thereby, the present machine is par-

ticularly compact, involves a minimum of

parts and provides for the fullest possible
visibility and accessibility.to the work at the
tools. being used.. ] : :
207 From.the foregoing description taken in
connection with the accompanying drawings,
the;advantages of the construction and meth-
od- of operation will be readily understood
by thoese skilledin the art to which- the in-
2Beyention appertains, and while I have .de-
‘scribed -the principle of operation, together

with. the device which I now consider to:be .
 the best embodiment thereof, I desire to have
it.-understood that the device shown 1s mere- .

80y]y illustrative, and that such. changes may
be made, when . desired, as fall within the
scope of the appended claims. :
Having thus deseribed my ‘invention, I
claim as new and desire to secure by Letters
38:Patent of the United States the following: -

1. In -a machine of the class described, a-

frame; a. one-piece. tool holder pivotally
mounted in. said' frame and arranged for
oscillation about a fixed axis, a set. of arcu-
495ately aligned movable tools carried by said
tool holder, a set. of fixed: dies mounted on

- said holder to-cooperate with said tools, the .
~arcof the line of said tools being coaxial with

said- axis, and said holder being formied : to
46 rreceive therein and: between the sets of tools
and dies a sheet of material to.be operated on

by a selected. tool at-a specified point thereof,

the axis. of said tool holder being so posi-

tioned that the distance between said point:

80:0f the sheet and the nearest-edge of the sheet
" may exceed the radius of said arc.

9..In a machine of the class described, a

frame, a- tool: holder: pivotally mounted n.

said frame and arranged. for a horizontal os-

557cillation about a-fixed axis, a plurality of.

radially positioned headed tools carried: by

said tool holderand a plurality of cooperating:

dies - mounted therein. to receivethe: tools,

_said tools and. dies defining arcuate lines
607coaxial with. said axis, each of said tools’

having a notch formed in one.side of the
head thereof, a reciprocable mandrel mount-
ed.on said frame and providing means nor-

‘mally disposed to engage said notch. in the

"85 rhead: of a selected one of said tools-for recip—

1,887,522

rocation therewith, and & :track member en-

gaging the notchesin the heads of the remain- -

ing tools for holding them in inoperative

position-with respect to their dies, said mem-

ber lying entirely at the radially inward side

of'said tools.- g

8. In.a maehinefof the class described, a
frame; a tool holder: pivotally mounted in-

said frameand arranged for a horizontal os-:

“cillation about a-fixed axis, a plurality of’
radially positioned headéd tools carried by .
said’ tool holder and -a plurality of cooper-

ating  dies mounted therein to receive the
tools, said tools and dies defining arcuate:
lines .coaxial with said. axis, a reciprocable
mandrel mounted on said-frame and..provid-

70

75+

80"

ing means normally disposed to receive the:. -
head: of a selected one of said tools-for-re-

ciprocation therewith, and-track segments.

fixedly mounted on-said frame and normally

85‘»(,

engaging the heads of tools not engaged by

the mandrel to hold them against rotation
and.in-inoperative position. with. respect:to

their dies, said segments extending only ra- -

dially inwardly. of said tools and said holder-
being arranged to be swung to release the

00~

tool ‘heads from the track segments to per--

mit the dismounting of the tools-from the. -

holder. - o e ,

4, In -a machine of the class. described, a
frame, a tool:holder pivotally mounted. in
said {frame and arranged for a horizontal os-
cillation about-a fixed axis, a-plurality of

radially positioned headed tools carried by

said tool holder and-a plurality of cooperat-
ing ‘dies mounted therein to receive the tools,
said tools and dies defining -arcuate lines:
coaxial with said - axis, a reciproeable man-
drel mounted on said frame and providing

95+

YN

means normally disposed to receive the head g

“of a selected one of said. tools for reciproca-

tion therewith, track segments.fixedly mount-
ed on.said frame:and normally engaging the
heads of tools not-engaged by the mandrel

to-hold the said tools against rotation and.

in ineperative position with respect to their:

“dies, and displaceable stop means on. said
traclk. members normally operative against.

said tool holderto prevent the disposal there-
of to release the tool heads therefrom. '

5. In ‘a device of the class described, a
rigid . support, a tool holder movable: there-:

in, a plurality: of- differing punches carried
by said tool holder, a-mandrel mounted in
said support and.having means for engag:

ing said tools. individually, means for- posi--
tioning a-selected said punch in axial-align-
‘ment. with - said ‘mandrel; and a. notched.
spring ‘means-mounted on-said suppert and
releasably: engaging the said.selected - punch.
forreleasably locking the tool holder against-
movement. whern . the said. selécted tool has-
“been positioned. . e
6. In a device of the class described; a

rigid support, a toel holder movable there:

110

120:

inl



10

15

20

28

30

36

45

50

60

1,837,522

in, a plurality of differing punches carried
by said tool holder, a mandrel mounted in
said support and having means for engag-
ing said tools individually, means for posi-

- tioning a selected said punch in axial align-

ment with said mandrel, and spring means
fixedly mounted on said support and engag-
ing a tool for releasably locking the tool
holder against movement when the said se-
lected tool has been positioned.

7. In a punch of the class described, a U-
shaped frame having a leg serving as a
base, and a U-shaped tool holder of inte-
gral construction disposed between the legs
of said frame and pivoted thereto for ro-
tation about an axis intersecting the legs of
said frame and holder at intermediate points
thereof, the space between the holder legs
being unobstructed.

8. In a device of the character described,
a frame, a substantially U-shaped tool hold-
er, a tool carried by the holder, a die mem-
ber carried by the holder, means on the
frame for causing cooperative movement be-
tween said tool and die member, and a piv-
otal support disposed between the connected
and open ends of said. U-shaped tool hold-
er, whereby the tool and die may be swung
into alignment with said means on the
frame. '

9. In a device -of the character described,
a frame having a pair of spaced arms, a
tool holder having a pair of spaced arms,
tools carried by one arm of the holder, co-
operating dies carried by the other arm of
the holder, and axially aligned pivotal con-
nections between the arms of the frame and
the arms of the tool holder at points inter-
mediate the ends of the arms of the tool
holder.

In testimony whereof, I affix my signa-

ture.’
. MEDARD F. BOLLAERT.



