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3_Claims..

The: present: invention. relates to-the-class. of:
machines generally known as punch presses:

which: are:commonly- used:for -blanking; stamp-

ing; embossing, drawing-or-forming - metallic.and:
non-metallic: articles: from strips. or: sheets. by 5
employing suitable tools, such. as. punches: and.

dies;. More: particularly; this- invention  relates

to such: punch: presses. with-“underdrive,” where
the- drive=shaift. and: flywheel. are-located in:the:
- base-~of. the-machine and.the.upper. cross-head, 10
which; carries. the: male. die: or: punch, .is. pulled.

downward. by, a- plurality: of draw-rods. Four:
such.:draw~rods-are-usually.employed.. They.are.
connected to a-lower. cross-head, reeiprocated in:

vertical: direction: by, the. drive-shaft. Between. 15

the- upper. and . lower-cross-heads;a .table: or, die~.
support is.-provided.for mounting.the female. part
of: the tool; simply.called die.

The: tools.of punch. presses represent Very.con:-
siderable investments.
tured: to close tolerances.and require periodic.re-

sharpening, when the cutting. edges- have- been.

dulled. Die-life. and. maintenance: depend, to. a
large-extent: on:the- pregise. alighment. of: punch

They. must. be, manufac_- 20

(CL 164—102)

2
guides:for-the:lower: cross-head for other:classes:
of-punch press:work:

Another: object: is: the: provision- of: inglining-
means for the frame of a punch press of. the:
character: described; having ' inclining: means
adapted to swing: said frame. around: the drive-
shaft:as-a. pivol:point...

A further:-object is:to:provide the:novel -punch:
press -in-combination with- the: inclining: mecha-
nism: with:a: direct.drive by mounting-the:motor.
or. other: driving: means: on. a. base: or. platform.
forming: a- part of; or being. attached to, said:
inclining device;. so: that. the.comblete-press;. in=.
cluding .its:drive; forms;one. unit; capable: of: be-.
ing: pla,,ced as.such in any;production.line,

Theseand‘ other. objects of'the imrention will_.;'

In the accompanymg drawmgs

Fig. 1.is a-front:elevation, partly: broken away,

-of: a- punch: press embodying-my:invention;

Fig. 2:is-a: left. hand: side. view. of a.similar.
press; partly- broken. away. along: line. 2—2. of.
Pig. 3;.

Fig; 3 depicts a:cross-sectional. vlew along . line.

and. die during.the-working operation. Previ-. 20 8—3 ofFig. 2;

ously: known:designs: have gone: to. great:lengths:
to create: precision:alignment. between the:upper
cross~head: carrying: the: puneh;, and: the table-

on: which:the-die.is mounted, by providing long
guides for- the: lower cross-head as::well:as for:
the draw-rods:.

The- prmclpal object: of the mventmn is: the:

- provision-of - guiding means:-for-the: upper- cross--

head:proper-so. that- this: cross-head: will :always:
be: positively guided: parallel! to: the table; and-:

while: auxiliary: guides: known heretofore.may be.
employed: for the lower: cross-head: and: for:the:

draw-rods in-addition to the:novel:guiding means:

proposed; reliance mustinot:be:placed exclusively: 40
on such-auxiliory:and indirect:guiding means:for.

the: upper: cross-head; but: the: latter will be-
aligned:at-all‘times by:my novel guiding means:
which directly support: said: upper: cross-lead:

whereby: the-latter: will’ even. be: maintained in 45. carried’ by a- generally square or- chtangularlyz-'

parallél.relation:to-tHe - press bed:when-the: “Upper-
cross-head-is- subjected to .eccentric-logds:

It“is-another object:ofthe-invention: to-provide-

adjusting means for-the wearing: surfaeces of: the-

guiding-means: to ‘keep: cross-lead and: hed: ‘per=-§g

manently-in-preecise-alisnment:

Another: object~of the- Invention-is the elimi=.
hation: of: guides- for: the: draw=rods- for- certain-

classes-of punch:press work:

A: still” further objeet is the~ ehmmatxon of 85

Fig. 4:is. a. front.elevation. of a.press. having
a,modified. and :separate guide. frame for the up-
per. cross-head, mounted.on rods which.are fas-.

tened tothe press frame proper;

Fig.. b is. a1 plan._view. of. the. press. shown in,

Flg 4

Flg, 6. shows a.left hand._sidée view of the same.
DTEsS,.
Fig. . illustrates. a. press. embodying the in-.

15 vention with the. frame adapted to be.inclined:

Fig, 8 shows. the pedestal for.inclining the press:
frame. in. section along line 8-—8 of: Flg 7" toge-
ther with a V-belt drive from the prlme mover:
to.the. clutch flywheel. o |

Referring to Fig., 1° of the drawings;. the ma-
chine comprises a.main frame- I{ which may-be
placed.directly-on.a floor.. A heavy cross=rib 12
of frame {1 _forms the..press:,ta;:b;l"e,;;onn;whiclf-* the:
die is' supported. The punch-is adapted to be

shaped’ upper: cross=head" 13, which- is- located
above: taple or die-support 12°and: operatively-
connected to-a similarly shaped-lower cross=head-
|4 by: four-cylindrical’ rods- 15; which-may be of

- tubular cross-section-to: decrease their mass. The:-

opposite ends of the rods 15 may-be-tied ‘to the
upper-and‘lower cross-heads 13:and: {4 by -means
of*nuts 16 and lock-nuts-17: A er a;nksha:ft {18 is-
located between-lower- cross-head: {4: and: press:
bed: 12! mounted-in-bearings: (9 and 20:0f frame-
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{1, respectively. The crankshaft or drive-shaft
I8 carries a pitman 21 connected to lower cross-
head 14 by a suitable connection, such as a ball-
tvpe screw connection 23. A nut 24, integral with
the screw 23, may be employed for adjusting the
lower cross-head 14 and consequently the upper
cross-head 13 in vertical directions for setting
the tools. A lock-nut 25 may be provided to pre-
vent movement of the screw 23 by tightenning
said lock-nut 25 against the pitman 21. This and
similar pitman connections are common to ma-
chines of this type.

The crankshaft {8 may carry counterweights
26 adiacent to the cheeks 27 for counteracting
the unbalanced inertia forces of the crank mech-
anism. These counterweights may be angularly
displaced on shaft {8 and locked in their selected
respective positions by any suitable means, set-
screws 26a being shown as an example. By plac-
ing these adjustable counterweights 25 in diifer-
ent positions one with respect to the other, un-
halance from zero fo their combined maximum
may be corrected in any required angular di-
rection.

Crankshaft 18 also carries the cluteh-flywheel
28 and a suitable brake 29 for bringing the press
to a stop, and may be driven in any ordinary
manner, such as by an electric inotvor 3§ and V-
belts 2t (Fig. 8). Clutch-flywheel 28 may be cou-
pled with crankshaft {8 in any suitable manner
and not specifically shown herein, because these
clutching means will be readily understood by
those skilled in the art and are not necessary for
a clear understanding of the invention. The
crank mechanism is adapted to reciprocate the
upper and lower cross-heads, which, together
with the rods 5, form the reciprocating cross-
head structure. .

Fig. 1 depicts this cross-head structure guided
on the draw-rods 15 by means of split, taperea
bushings 32 in bed 12, threaded at their upper
ends and adjustable by means of coacting thread-
ed nuts 33 which rest on top of bed {2. . The lower
cross-head {4 is not specifically guided. How-
ever, according to the present invention, the up-
per cross-head (3 is positively supported and in
sliding engagement with the main frame ({ of
the machine so that parallel alignment of cross-
head (3 with bed 12 is maintained at all times.
To make the description simple, all the presses
shown in the several illustrations are depicted
with similar V-type guides or gibs for the cross-
heads. Therefore, while Fig. 3 illustrates a sec-
tion through the upper cross-head of the press
shown in Fig. 2, this Fig. 3 is also representative
of a similarly located cross-section of the press
depicted in Fig. 1. The upper cross-head or slide
13 may be provided with V-shaped grooves 34 ad-
jacent to the corners thereof. Matching gibs 39
may be held against side-movement between
suitable vertical shoulders 8§ of frame 1. A plu-
rality of set-screws 37, threaded in frame (1, abut
the vertical gibs 35 for adjustment of the sliding
clearance between the gibs 35 and cross-head 3.
Lock-nuts 38 serve the purpose of maintaining
set-serews 37 in their adjusted positions. Screws
or bolts 39, threaded into tapped holes-of gibs 39,
are adapted to draw the gibs up against said set-
screws 37 and to maintain the g1bs in the desired
vertical position.

It will he noted that the gibs 35 may extend
above and below the slide ¢3, and the V-ways 34
may .extend the full height of the upper cross-
head or slide 13. The height of slide I3 and; con-

4
sequently, the length of the guiding surfaces is
limited only by practical considerations. The
preferred method of guiding is to make the gibs 35
long enough so that the slide 13 will be gulded
along its entire height during every part of the
working cycle. These long guiding means, being
for all practical purposes part of the rigid main
frame {1 of the machine, assure the precise aligh-

- ment between slide [3 and table 2. The tapered
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bushings 82 will guide the draw-rods (5 and,
therefore, the lower cross-head 18. In as much as
the lower cross-head {8 has no primary effect on
the alienment of the slide 13, this inexpensive
design will be found desirable for many types of
punch press work.

The frame [l is provided with a number of
strategically placed openings or windows as
shown to allow access to the tools and to the oper-
ating mechanism. The reciprocating cross-head
structures of the presses shown in the several
illustrations are depicted in top dead-center po-
sition.

To make the description clear and simple, sim-
ilar parts have received identical numerals in the
several illustrations, but with a prime mark
added, if necessary.

Fig. 2 shows a press similar to that of Fig. 1
with the difference, however, that the lower cross-
head {4’ is zuided on the main frame |{ in iden-
tically the same way as the upper cross-head 13,
previously described in detail in connection with
Fig. 1. Pig. 3 is therefore also representative of
a corresponding section through lower cross-head
14’. No further descrintion of Fig. 2 is believed
necessary, but it will be understood that this de-
sien will be justified for extreme precision work
and for high speed production in combination
with automatic feeds, where even the slightest vi-
bration of the lower cross-head structure might
prove to be objectionable.

Referring now to Figs. 4, 5, and 6, it will be
seen that the slide {3 is guided in the identical
manner describad before, but in a separate guide
frame 40 which is rigidly connected to the main
frame #1’ by means of four tie-rods 4!, whose
threaded lower ends 54 engage tapped holes in
pads 55 of lower frame i1’ and whose threaded
upper ends 54a are fastened to guide structure

40 by coactive threaded nuts 56. 'This modifica-

tion increases the visibility into the tools, while
the guide frame 48 still insures precise alignment;
The separate guide frame 40 may be secured fo
main frame [’ in a number of other ways, such
as for instance, by placing tubular spacers around
the tie-rods 81 and preloading the latter. The
draw-rods 15’ have ample clearance in openings
22 of press bed (2’ and are not individually
guided. They will therefore have little, if any in-
fluence on the alighment of either cross-head
(i3 or i18’). On account of their slenderness, the
rods 19 will transmit no appreciable bending
load. They will therefore act as draw-bars unde1
practically pure tensional load.

It is frequently desirable to place the punch
press in an inclined position to let gravity help
in removing the finished article. Figs. 7 and 8
show the arrangement of the underdrive punch
press which permits the frame of the press to
be inclined to the left or to the right of the verti-
cal as desired. The outside of fhe crankshait-
bearing hubs terminate in circular projections 42
and 43 which rest in suitable half-bearings 44 and
45 of pedestal 46. Bearing caps 47 and 48, fas-
tened to pedestal 46 by means of bolts 49, hold

U boa "
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the projections 42 and 43 of the main frame 11"’
in sliding engagement. Circular slots 50 and 5/
in the side frames of pedestal 46 have the longi-
tudinal axis of the concentric part of the crank-
shaft 18 as center. Studs 52 and 93, threaded
into main frame 11’7, serve to securely clamp the
main frame (1’’ to pedestal 46 by means of
threaded nuts, after frame {1’’ has been rotated
into the desired inclined position. By way of
illustration, pedestal 46 has been shown as one
integral piece, with cross-ribs 5T and 58 connect-
ing the two side frames. This pedestal could, of
course, also be assembled of two separate side
frames with suitably arranged spacers therebe-
tween.
The general arrangement of the inclinable
press as shown in Figs. 7 and 8 is identical with
Figs. 4, 5, and 6, in fhat both upper and lower

cross-heads are guided, while the draw-rods 15°
have ample clearance in openings 22 of the press :

bed 12’.

The clutch-flywheel will maintain its vertical
position, when the main frame 1{’’ is being ro-
tated into the desired angular position, because

the axis of the crankshaft is being used as the

pivot point or center of rotation for the main
frame 11’’.- The prime mover, mechanical vari-
able speed unit or electric motor, for actuating
the clutch-flywheel 28 and drive-shaft {8 may
therefore be mounted on an extension of the
pedestal 46. 'Thus the press with its drive may be
moved as a unit from one place to another which
is particularly convenient when the same press

-must be used in several production lines.

From the foregoing description of the inven-
tion, it will be apparent that the objects hereto-

fore enumerated and others have been accom-

plished, and that a novel “underdrive” punch
press has been created, having direct and positive
guiding means for the upper cross-head or slide.
With the construction shown, any load, whether
eccentrically placed or not, will be counteracted
where the load occurs, namely, at the slide itself.
Reliance need not be placed henceforth in the
secondary guiding action of the lower cross-head
or in the rigidity of the rods 15 alone, which,
without the primary guiding of the slide itself,
are frequently subjected to severe bending mo-
ments and consequent elastic deformations., With
present invention, the life of the expensive tools
and the infervals between resharpening of the
tools are therefore substantially extended.

Four gibs have been shown for guiding the
cross-heads (Pigs. 3 and 5), but actual require-
ments may dictate the use of fewer or more gibs.
While the gibbing arrangement shown is of the
V-type, any other gibbing known in the art, such
as square gibbing, flat V-gibbing, etc. may be
employed for guiding the cross-heads. The novel
guiding method for the upper cross-head de-
seribed may be used in combinatmn with any type
press with underdrive. |

Therefore, I do not wish to be hmlted to the
particular constructions shown, which construc-
tions may be varied within the scope of this
invention, and it is my intention to cover hereby
all adaptations, modifications, and variations

10
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thereof which come under the practice of those
skilled in the particular art to which ‘the inven-
tlon relates.

I-Iavmg thus described my inventlon what I

.clann IS

1. In g press with underdrive, a tiltable main
frame, an upper cross-head, a lower cross-head,
draw-rods for operatively connecting said upper
cross-head to said lower cross-head, a drive-shaft
supported by said main frame and located be-

| tween said cross-heads for reciprocating the lat-

)
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ter, a pedestal for tiltably supporting said main
frame with the horizontal axis of said drive-shaft
as the axis of tilt, and means for locking sald
main frame to said pedestal at the desired angle
of tllt

2. In g press with underdrive, a main frame,
an upper cross-head, a lower cross-head, draw-
rods for operatively connecting said upper cross-
head to said lower cross-head, a drive-shaft lo-
cated between said cross-heads and journaled in
said main frame for reciprocating said cross-
heads, guiding means for said upper cross-head
constructed to slidingly support the latter, means
for tilfing said main frame comprising projec-
tions on said main frame concentric to said drive-
shaft, a pedestal including supporting means for
tiltably carrying said main frame on said pro-
jections to permit said main frame to be rotated
on-said pedestal with the horizontal axis of said
drive-shaft as the axis of rotation, and means
for locking said main frame to said pedestal in
tilted position.

3. In a press with underdrive, a tlltable main
frame an upper cross-head, a lower cross-head,

_draw-rods for operatively connecting said upper

cross-head to said lower cross-head to form a
cross-head structure, a drive-shaft supported by
said main frame and located between said cross-
heads for reciprocating the latter, a pedestal for
tllta,bly supporting said main frame with the hori-
zon‘tal aXis of said drive-shaft as the axis of tilt,
motor means fixed on said pedestal, belt means
for operatively connecting said motor means and
sald drive-shaft so that the drive tension of said
belt means will not be affected when changing
the tilt of said main frame on said pedestal.
FREDERICK K. MAUSSNEST.,
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