March 20, 1928. . ‘ 1,663,443
‘ W. H. D’ARDENNE

PUNCHING MACHINE

Filed Nov. 13, 1920 .4 Sheets-Sheét;
7
| b
s AT INGEBZ
i 1 1™~
L7 ' \
x5 . 7 p—
a o R - r
) 16 N | = Jﬁt'
E—::: - -——-§ 1L 33 1 A // "‘"'«I':
T 3328 { ot
e W /'O % '}:°
! 1 N e i i &78 E
=== rrek e
= AT INe - o P
50 / | 24.9 X
. ‘ 9 (223 ( Ly 223,
1 4‘? - ‘?13 25’ Ry &
o7 by o 20 S 7= !
?G__ v - v )\ W
[ ‘- N a6
' N ] : . H‘_,,i R _
) fas\ Y% r%g.l. g AT aso— 1.
:"v iy ) ' s A
| |
]
.73
“Aa
‘: 75
i 76
| Va2
! b d
7 4/
A :
TIRNer 78
. ﬁngVf
8 » - Inoeritlor:
Watter . DArderute,

(ECO7T" 70 QY



March 20, 1928. o 1,663,443
W. H. D’ ARDENNE
PUNCHING MACHINE
Filed Nov,13, 1920 4 Sheets-Sheet 2

39

[z

Witriess:

—~ 7
Invérzzor:
Wértter H. DV Trderue,

By GGl

rECOrTeey



March 20, 1928.
. : W. H. D’ARDENNE

PUNCHING MACHINE
Filed Nov,13, 1920

i

LITIL 0 AL SIS

TTTILY

1,663,443

4 Sheets-Sheet 3

Vaiig
g5
L3

G

LEET

VV

/
e
42 40 ar .
L — L
- [©] Ve ’
Witress.: _Zrevertfor:

B Sodilocelah Werteer-1 Diffrctorre

. lorrey



March 20, 1928. 1,663,443
W. H. D’ARDENNE

PUNCHING MACHINE
Filed Nov.13, 1920 4 Sheets-Sheet 4 -

I

47 45

43
G
Lg V.
a2
= E——1 fl
' a0 4L
Witress: Areverdeor:

P Yy Ll ehin) ‘ - Walterl DA, dew



Patented Mar. 20, 1928.

1,663,443

UNITED STATES PATENT OFFICE.
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Application filed November 13, 1920. Serial No. 423,969.

My invention relates to improvements in
punching machines and, more particularly,

" to machines for operating a plurality of
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punches. : )
One object of my invention is to provide
an improved mechanism for actuating a plu-
rality of punches at one operation, which
mechanism is so designed as to require a
minimum power output for the punching
operation. : o
Another object of my invention is to pro-
vide a punching mechanism, which will
form a plurality of holes at one operation,
the punches operating in different phase.
Another object of my invention is to pro-
vide a punching machine comprising a plu-
rality of punches operating along radial
lines and other punches actin along lines

extending transversely to the plane contain-

ing the radial lines. .
Another object of my invention is to pro-

vide a punching machine having right and

left hand work supports and cooperating
punches driven by a common actuating
means. : S

Another object of my invention is to pro-
vide a punching machine which is particu-
larly designed to punch, at one operation,
radial holes in the flange of a wheel house
stamping and, also, holes through. the lat-
eral flange of said stamping. Another ob-
ject of my invention is to provide an im-
proved and more efficient punching machine.

Further objects, and objeats relating to
economies of manufacture and details of
construction, will definitely appear from the
detailed description to follow. I accom-
plish the objects of my invention, in one in-
stance,.by the devices and means described
in the following specification. My inven-
tion is clearly defined and pointed out in
the appended claims. A structure consti-
tuting one preferred embodiment of my in-
vention is illustrated in the accompanying
drawing, forming a part of this specification,
in which :—

Fig. I is a top plan view of a machine em-
bodying my invention, )

Fig. IT is a sectional view, taken substan-
tially on the line IT—IT of Fig. I.

Fig. III is a transverse, sectional view
taken substantially on the line TII—III of
Fig. T, the gears, clutch members and brakes

mounted on the driving shaft, being shown
in full lines.

Fig. IV is an end view of the upper part
of the machine shown in Fig. 1.

- Fig. Vs a fragmentary view showing
the means for actuating the horizontally
acting punches. |

Fig. VI is a detail, sectional view taken
on the line VI--VT of Fig. V, and F ig. VII
is a detail sectional view taken on the line
VII—VII of Fig. III.

Similar reference numerals refer to simi-
lar parts throughout the several views, and
the sectional views are taken looking in the
direction of the little arrows at ends of the
section lines,

My invention contemplates
machine in which a plurality of punches are
actuated by a common actuating means and
move in different phases, so that the punches
pass through the metal at different instants,
thus reducing the power
machine. My invention also contemplates
the actuation of a series of radial punches,
moving in different phases, by a driven
shaft.  According to one practical embodi-
ment of my invention, such radial punches
may be actuated by an eccentric on the shaft
and suitable connections to the punches.
Another feature of my invention resides in
the employment of a’ right hand and left
hand work support, each having a gang or
set of punches cooperating therewith, driven
from a common source of power but inde-
pendently controlled. This is particularly
desirable in cases where the punching ma-
chine works on stampings such as the right
and left wheel housings of an automobile
body. The character of
is determined by the work
but, for wheel housings, I prefer to use a
work support having a curved upper ledge
carrying the dies.

a punching

requirement of the 7:

the work supports -
to be operated on, -
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My invention also con-

templates the provision of connections with -

one of the reciprocating punches, acting ‘o
reciprocate a punch or punches in a direction

‘at an angle to the path of the first punch.

In the construction of automobile bodies,
the tonneau may sometimes include wheel
housings which may be bolted or riveted to
the tonneau panel. ‘In one form of wheel
housing, the curved marginal flange has a
series of holes formed therein and there are
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also a pair of holes in another ‘part of the
wheel housing extending along lines sub-
stantially perpendicular to the plane con-
taining the axis of the first holes. The ma-
chine, which I have disclosed here, has been
designed particularly to punch all of those
holes at one operation while keeping the
maximum power requirement for the ma-
chine as low as possible. It will be appar-
ent, however, that the invention embodied
in this machine is capable of many other
applications and is not to be restricted to
this specific arrangement. _

This machine comprises a table, 10, which
may' be supported by suitable frame work,
11,’and which carries a head, 43, which forms
the work support and in which the punch
holders' may -be slidably mounted. In this
instance, the head is provided with a lower,
laterally extending ledge, 45, and an upper
and narrower laterally extending ledge, 50.
These ledges are curved to conform to the
work, in this instance, the upper and lower
flanges of the wheel housing, A. I may form
a seat, 46, on the lower ledge and mount
thereon gauge ‘pins, 47. This forms a very
convenient and satisfactory means for posi-
tioning the lower edge of the wheel housing
on the work support. In the upper ledge,
50, I mount the dies, 51, with which the
punches cooperate. On the head, 43, adja-
cent one end of the ledges, 45 and 50, I may
form a work supporting surface, 78, against
which a flange of the wheel housing lies.

The punches, 54, which cooperate with the
dies, 51, to perforate the upper flange, A* of
the wheel housing, A, are reciprocally

mounted with reference to the head, 43..

This may be done very satisfactorily by pro-
viding guideways, 48, in the head, 43, in
which the punch holders, 49, are recipro-
cally mounted. The punch holders, 49, may
be retained in the guide ways by the remov-
able cover plates, 52, closing the open sides

of the guideways. In the present instance,

the punches are radially arranged and hence
the guideways are formed along lines radiat-
ing from a common center. The guideways,
48, are formed in one side or face of the head
and the ledges forming the work support

. project from the opposite side or face of the
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head. In order to bring the punches, 54,
into line with the dies, 51, I provide each
punch holder with a head, 53, which over-
hangs the upper ledge, 50. A punch, 54,

may be mounted in each punch holder in

line with the corresponding die, 51. Any
suitable means for holding the punch, 54, in
the head, 53, may be used, for instance, the
key, 55. ' :

In order that the punches may operate in
different phase so that they enter the metal
successively, I have found that a simple and
effective means for actuating the punches
consists in connecting the punch holders
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with a driven shaft so that the rotation of
the shaft successively reciprocates the punch
holders. In this particular machine, I pro-
vide a drive shaft, 26, which may be jour-
naled, at one end, in a bearing, 27, and, at
the other end, in boss, 44, of the head, 43.
This driven shaft has an ecrentric, 63, on
which is loosely mounted the collar, 61.

The lower end of each punch holder, 49,
is connected to this collar. Omne convenient
means for accomplishing this is to pivotally
connect one end of a link, 56, to the lower
end of a punch holder and the other end of
the link between flanges, 59 and 60, on the
collar, 61.

T have found it very efficient and conven-
ient to provide a head, 43, at each end of the
table, 10. These heads are alike with the
exception that the ledges, 45 and 50, are so
formed as to make a right and a left work
support. That is, referring to Fig. 1, the
ledges of the work support at the right hand
side of the figure are so formed.as to take
only a right hand wheel housing and the
opposite work support is so formed as to
take only a left hand wheel housing. In
other respects the two heads are identical.
The gang of punches cooperating with each
work support are driven from a common
source of power, but I prefer to provide for
their independent control.

In this instance, I accomplish it by pro-
viding a separate drive shaft, 26, for each
gang of punches. Each of these driveshafts
may have a spring brake, 28, which acts on
the shaft to stop its rotation when the power
is cut off. The manner in which the indi-
vidual drive shafts are driven is not mate-
rial to my invention, but I have shown a very
compact” and efficient motor drive. This
comprises the motor, 12, mounted on the ta-
ble, 10, and driving a central shaft, 20,
through the train of gearing comprising the
gears, 13, 17, 18 and 19. The gears, 17 and
18, may be carried by an idler shaft, 16,
journaled in suitable bearings, 14 and 15.
The central drive shaft, 20, is positioned in
line with and between the shafts, 26, and
may be journaled in suitable bearings, 21
and 22. This central drive shaft rotates con-
tinuously, so long as the motor, 12, operates,
and in order to drive the shafts, 26, inde-

. pendently at the will of the operator, I pro-

vide independently controlled clutch connec-
tions between-the central drive shaft, 20,
and the individual drive shafts, 26. One
very satisfactory cluteh comprises a clutch
disc, 28, mounted on the end of the shaft,
20, and carrying a pair of laterally project-
ing clutch pins, 24. On the adjacent end of
the shaft, 26, there is mounted a clutch
member, 25, having a slot, 32, in one edge
thereof, in which a latch, 29, is mounted so
as to slide parallel to the axis of the shaft.
A spring, 83, compressed between one end
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of the latch and a retainer plate, 84, nor-
mally presses the latch towards the clutch
dise, 23, on the central drive shaft, 20. The
latch has a projecting portion, 30, which is
engaged by, one of the clutch pins, 24, so as
to drive the clutch member, 25. In order to
retract the latch out of engagement with the
clutch pin, the lateh is provided with a ra-
dially extending portion having a bevelled
nose, 31, to be engaged by the nose of a
pawl, 35, fulerumed on bracket, 37. A spring,
38, normally holds the pawl in position to
engage the latch, but the pawl may be with-
drawn against the tension of spring, 38, due
to the link, 89, connecting the end of the
pawl with the lever, 40, which is fulerumed
at 41, and has the foot pedal, 42.

The wheel housing, A, has a lateral flange,
A% (see Fig. VI) in which two holes are to
be formed. ~This flange lies substantially at
right angles to the curved flange, A*, in which
holes are formed by the radial punches. It
was desired in designing this particular ma-
chine to form all of these holes at one opera-
tion. I have accomplished this by provid-

- ing a gang of punches for forming the holes
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in the lateral flange, A3, and connecting it
with one of the radial punch holders so that

"motion is transmitted from the latter to the

former.

In this instance, I have accomplished this
by mounting in the surface, 78, of the work
support, dies, 77, with which the punches,
76, coact. A member, 71, forming part of
the frame and fixed on the head, 43, has a
punch holder, 70, slidably mounted therein.
The punch holder has a head, 78, which over-
hangs the surface, 78, of the work support.
In order to properly guide the punches and
strengthen them against side thrust, I may
provide the head, 73, with guide blocks, 74,
which fit and work in recesses, 75, of the
frame member, 71, and which carry the
punches, 76, in line with the dies, 77. I
have provided simple means for reciprocat-
ing the punch holder, 70, comprising a slide
bar, 67, which is slidably mounted in the
guide, 79. The upper end of the slide bar
has the jaws, 65 and 66, engaging above and
below the head, 53, of the adjacent punch
holder, 49, so that the slide bar, 67 , Tecipro-
cates with the punch holder. In order to re-
ciprocate the punch holder, 70, the .lower
end of the slide bar, 67, is connected to a
link, 68, the opposite end of which is con-
nected to the rear end of the holder, 70. As
a result, the up and down motion of the
slide bar, 67, causes a transverse movement
of the punch holder, 70. This occurs. be-
cause the slide bar, 67, is so guided that it
has a straight line movement as it recipro-
cates with the punch holder, 49. The punch
holder, 70, is guided so that it is confined
to a straight line movement. Since the end
of the slide bar is connected to the end of

punch holder, 70, by the link, 68, a move-
ment of the slide bar, 67, must cause a move-
ment of punch holder, 70, so as to keep the
same distanée between the'ends of such parts.

The operation of this punching machine
should be very readily understood from the
foregoing description. As the drive shaft,
26, rotates, the connections between the eol-
lar, 61, on the eccentric, 63, and the respec-
tive punch holders, 49, cause the latter to re-
ciprocate successively, That is, these punch
holders operate in different phase, no two
of them being at the upper limit of their
stroke at the same time. ~As a result, no two
of these punches enter the metal at the same
time and the power requirement of the ma-
chine is kept low because of that fact. This
makes a very efficient machine. The work,

in this case a wheel housing, A, is positioned.

on the proper work support with flange, A,
resting on the upper ledge, 50, and flange
A?, seated on the lower ledge seat, 46. As
the shaft, 26, rotates the punches, 54, suc-
cessfully enter the metal and coact with the
dies, 51, to form the holes in flange, AL At
the same time, the punch holder, 70, is re-
ciprocated through its connections with oné
of the radial punch holders, 49, so as to form
the holes in the lateral flange, A, The mo-
tor, 12, is to run continuously and the clutch
connections are controlled and operated
through the foot levers to drive one or the
other of the gangs of punches coacting with
the right and left work support. The clutch
is of such a character that it is operable at
but one point in each revolution of the
shaft and, therefore, the shaft, 26, is always
stopped at the same point in its rotation per-
mitting the removal of the work from the
work support. The spring brake, 28, aids
in this by stopping the shaft as soon as the
clutch is thrown out. R

I am aware that the particular embodi-
ment of my invention, which is disclosed in
this application, is susceptible of consider-
able variation without departing from the
spirit of my invention. I desire, therefore,
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to claim my invention broadly and also to .

claim those specific features of the present
embodiment which I believe to be of value,
all as indicated by the appended claims.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is:—

1. A punching machine comprising a
frame, a plurality of punches mounted there-
in, a drive shaft, an eccentric on said shaft,
and independent means controlled by said
eccentric for actuating each of said punches
in a predetermined sequence.

2. A punching machine comprising a
frame, a drive shaft, an eccentric on said
shaft, a plurality of punches mounted in said
frame and reciprocable along lines radial
to the axis of and angularly spaced with
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reference to said shaft, and means controlled
by said eccentric for actuating said punches

in a predetermined sequence.

3. A punching machine comprising a sta-
tionary frame, a plurality ‘of punches
mounted for recitilinear movement therein, a
drive shaft, an eccentric on said shaft, a
collar loosely mounted on said eccentric,
and individual connections between said col-
lar and each of the punches.

4. A punching machine comprising a sta-
tionary frame, a drive shaft, an eccentric on
said shaft, a collar loosely mounted on said
eccentric, a plurality of punches mounted
for rectilinear movement in said frame and
reciprocable along lines radial to the axis
of and angularly spaced with reference to

“said shaft, and connections between said col-

lar and said punches.
5. A punching machine comprising a
frame, a plurality of punches mounted there-

- in, a drive shaft, an eccentric on said shaft,
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a collar loosely mounted on said eccentric,
and a plurality of links connecting said col-
lar and said punches. - '

6. A punching machine comprising a
frame, a drive shaft, an eccentric on said
shaft, a collar loosely mounted on said ec-
centric, a plurality of punches mounted in
said frame and reciprocable along lines
radial to the axis of said shaft and a plu-
rality of links connecting said collar' and
the. punches.

7."A machine of the class described com-

5 prising a head, a plurality of punch hold-

ers angularly positioned therein and adapted
for rectilinear movement toward and from a
common center, punches carried by said
punch holders, a ‘work support, and means
for successively reciprocating a plurality of
said punch holders towards the work sup-
port in a predetermined sequence while the
work is in one position on said support.

8. A machine of the class described com-

prising a head, a ledge extending laterally
therefrom and forming a work support, a
plurality of punches reciprocably mounted
in said head and adapted for movement
along angularly spaced lines extending per-
pendicularly of ‘said work support, and

.means for reciprocating said punches, said

means being located substantially at the point
of intersection of said angularly spaced

“lines.

- 9. A punching machine comprising a
head, a ledge extending therefrom and form-

ing a work support, a plurality of punch.

holders reciprocably mounted in said head,
each punch holder having a portion over-
hanging the ledge, punches carried by said
overhanging portions, and means for re-
ciprocating said punch holders. -

10. A punching machine comprising a
head, a curved ledge extending therefrom
and forming a work support, a drive shaft,

1,883,443

a plurality of punch holders mounted in said
head and reciprocable along lines radial to
the axis of said shaft, each punch holder
having a portion overhanging said ledge,
punches carried by said overhanging por-
tions, and means actuated by said shaft for
reciprocating said punches.

11. A ‘punching machine comprising a
head, two ledges extending therefrom and
forming a work support, a plurality of
punch holders reciprocably mounted in said
head, each punch holder having a portion
overhanging one of said ledges, punches car-
ried by said punch holders, and means for
reciprocating said punch holders.

12. A punching machine comprising a
head, a substantially horizontal lower ledge
and a curved upper ledge formed on said
head, a plurality of punch holders recipro-
cably mounted in said head, punches carried
by said punch holders and disposed sub-
stantially perpendicular-to said curved up-
per ledge, and means for reciprocating said
punch holders, ’

18. A punching machine comprising a
head, having a plurality of radial guideways
therein, punch holders reciprocably mount-
ed in said guideways, a work support on
said head including a curved ledge, punches
carried by said punch holders -and extend-
ing . substantially perpendicular to said
curved ledge, and means for reciprocating
said punch holders in predetermined cyclical
suceession.

14. A punching machine comprising a
head, a drive shaft, said head having a
plurality of guideways formed therein, and
extending radially to the axis of said shaft,
a work support on said head including a
substantially horizontal lower ledge and a
curved upper ledge, a plurality of punch
holders reciprocably mounted in said guide-
ways, punches carried by said punch holders
and disposed substantially perpendicularly
to said curved ledge, and means actuated
by said shaft for reciprocating said punch
holders.

15. A punching machine comprising a
head, having a plurality of radial guide-
ways formed therein, a work support on
said head including a curved ledge, a plu-
rality of punch holders reciprocably mount-
ed in said guideways, punches carvied by
said punch holders and disposed substantial-
ly perpendicularly to said curved ledge, and
means for actuating said punch holders sue-
cessively in a predetermined sequence where-
by the punches perforate the work at suc-
cessive Instants.

16. A.machine for punching holes in non-
symmetrical panels comprising a frame,.a

air of work supports carried thereby and
so formed that one will support right hand
panels and the other will support left hand
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panels, a set of punches reciprocable with -
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. respect to each work support, a common
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actuating means for said punches, and in-
dependent controlling means for each set
of punches. ,

17. A machine of the class described com-
prising a frame, a drive shaft journaled
therein, driven shafts in line therewith,
clutch means connecting said driven shafts
with said drive shaft, a pair of work sup-
ports, said work supports being non-sym-
metrical with respect to a vertical plane
containing the axis of said driven shafts
and symmetrical with respect to a vertical
plane perpendicular to said axis, a set of
punches reciprocable with reference to each
work support and actuated by the respec-
tive driven shafts, and .independent means
for controlling each of said clutch means.

18. In a machine of the class described, a
pair of work supports for non-symmetrical
panels respectively arranged to receive and

support a right hand and a left hand panel,.

a set of punches reciprocable with reference
to each work support, and means for actuat-
ing said punches. '

19. In a machine of the class described,
the combination of a work support includ-
ing a ledge and a surface substantially
transverse to said ledge, a plurality of punch
holders reciprocable normally, to ‘said ledge
and said surface respectively; punches car-
ried by said punch holders, and a common
means for actuating said punch holders.

20. In a machine of the class, described,
the combination of a reciprocating punch
holder, a second punch holder reciprocat-
ing substantially transversely thereto, means
for reciprocating the first punch holder, and
connections between the first and second
punch holders, whereby motion is trans-
ferred from the first to the second punch
holder. :

21. A punching machine comprising a
frame, a punch holder reciprocably mount-
ed therein, means for reciprocating .said
punch holder, a second punch holder mount-

ed to reciprocate in a direction transverse
to the first named punch holder, and con-
nections between said punch holders for
transmitting movement from one to the
other.

22. A punching machine comprising a
frame, a punch holder reciprocably mounted
therein, means for reciprocating said punch
holder, a second punch holder mounted to
reciprocate in a direction transverse to the
first named punch holder, and a link piv-
otally connected to said punch holders and
transmitting movement from one to the
other. '

23. In a punching machine, the combina-
tion of a frame, a punch holder slidably
mounted therein, and having an overhang-
ing portion, a guide block on said overhang-
ing portion, said frame having a socket in

which said block fits, and a punch carried

by said punch holder.

24. In a punching machine, the combina-
tion of a frame, a punch holder reciprocably
mounted therein, a guide block on said punch
holder, said frame having a socket in which
said guide block works, and a punch car-
ried by said punch holder.

'25. In a machine of the class described,

work supports each having a work support-
ing ledge, said ledges respectively arranged
to receive and support the edge of a right
hand and a left hand panel, a set of punches
reciprocable with reference to each work
supporting ledge, and means to actuate said
punches,

26. A punching - machine comprising a
support for the work to be punched, said
support having work supporting faces sub-
stantially perpendicularly disposed relative
to_each other, and means cooperating with
said ‘perpendicularly disposed faces of the
work support for simultaneously punching
holes in the work supported thereon.

In testimony whereof, I affix my signa-

ture,.
' WALTER H. DPARDENNE.

50

55

60

707

(£

80 -

90




