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Slngle shaft four-p0|nt punch press 5 ' - The . |nvenkﬁﬂ 15 cﬂiﬁﬁ
to A singl e-shaft - four- point punch press with a machine franme" 'a
eocentrlc shaft supported for rotation in the machine frame; a ram gui ded
rectlllnearly reci procating in the machine frame; an arrangenent of rods
with rod nenbers which are driv- 10 ingly connected to-the eccentric shaft;
- a lever arrangement with four single lever units separated from each
other, whereby every lever ‘unit is pivotally nounted individually and _
|ndependent fromthe ot H¥indlereshafiti tfowt-poifitr punpdi prelsg t he rod nenbers
15.and pivotally supported at the machine frane at a second point, and

I ncl udes a respective further—prvot—potrat—to—cated—+erpte—rom t hese two
points; - four push rods extending parallel ta each other, of which each is

pi votal | ysmounted at Onerl'f'ef‘cir{ f\f&dﬂ"%e@c 1€ dourt ?‘i‘hﬁ@' QBFEQ' gt and at

the other end to the ram The o center 1 oadi ng Speci fi -
cally of thePBpperPURER P%P%%m%rﬁﬁnq#@s%sfmwmaccan&mml fficulties

and dr awbackshafbesapporedd erd0ach e 0fn 25 (e dRMihI956RSeS HAR @ given

n deraply towards the edge_ areas_of the tools and
?ggghgg framg f&é& ggEtl inear yYEec1procatlng léJthe machine frame;

an arrangement of rods with rod members-wh¢ch are driv-
10 ingly connected to the eccentric shaft; o |

- a lever arrangement with four'single lever
units separated from each other, whereby every lever unit
is pivotally mounted individually and independent from
the other lever units at a first point to the rod members

15 and pivotally supported at the machine frame at a second
point, and includes a respective further pivot point lo-
cated remote from these two points;

- four push rods extending parallel to each
other, of which each is pivotally mounted at one end to

20 one of the further pivot p01nts and at the other end to
the ram.

The off-center loading of the tools, specifi- .
cally of the upper tool in such punch presses causes var-
ious difficulties and drawbacks. The allowable loading of

25 the tools decreases for a given machine frame size con-
siderably towards the edge areas of the tools and reaches
sometimes the value zero. Among others, it is the bearing
areas such as,'e.g. between push rods and ram and also
between push rods and driving members pivotally mounted

30 thereto which are subject to a high wear and increased
friction in case of off-center loadlngs of the toels
Furthermore, an increased &ear ort;curs also ag ﬁhe* pushf
rods and at the r@m guldes;and lm'the tool Additionally,
off center luad‘ngg cause tilting movements and eLastlc

35 deformations such as, for 1nsbance, a bending of
elongated structural members of the punch press and ac-



'fsonetlnes the val ue zero. AnDng others, it is the bearing areas such as,.
“e.g. between push'rods and ram and. also bet ween push rods and driving
ménbers pi-votally nounted .30 thereto which are subject to a high wear and
i ncreased friction in case of off-center2loadings of the tools.
Furthernore, an increased wear - occurs- also at the push rods and at the ram
guides and in_the .tool. Afdltlonall , off_center_|oadings cause tilting

movenent s an§C8CABELY £8 BefOFfuPf ohae sRERCHIIOR B MARWFRGEUEE Rfhdi ng of

el ongat ed st tthet puabhaarrbetscméstjsﬁo@ue@@ press and ac- AMB/ hek
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respecti vel yunllﬁdéﬁeﬁéigﬂtaill}'rmh%d ot m@ividuaklwiia sthaved emnears,
respective | gn@r mdBhinkSframe, respectively, independently from the
other lever units, whereby every tespective lever unit is
pivotally mounted to a push rod. Spécifically in this
10 punch press, but also of other punch presses, the tool
can be mounted to the ram only at such areas which. are
located at the edge of the tool, i.e. the connecting mem-
bers, e.g. threaded bolts, by means of which the tool is
mounted to the ram, display a:very large distance from
15 each other. Therefore, due to this unfavorable supporting
of the tool it is possible that deformations occur due to
its weight and also due to thermal expansions, which can
negatively influence the precision of the articles pro-
duced by such punch press, specifically in case of tools
20 having rather large longitudinal dimensions. Furthermore,
off center punching forces laterally relative to the di-
rection of feed of the web are not transmitted at men-
tioned punch press without any moments to the pivotal
points of the push rods at the lever units. It is possi-
25 ble that bending moments occur in the push rods and in
the pivot pins of the pivot joints.

Here, the invention will provide a remedy.
The invention such as defined in the claims solves the
object to provide a single-shaft four-point punch press,

30 in which the rods are mounted via ball-and-socket joints
to the ram.

The advantages gained by the invention are
mainly to be seen; in.that in case of off center loadings
of the tool no moments are transmitted up to the areas

35 where the push rods are pivotally mounted to the lever
units. Accordingly, a smaller wear occurs at bearing and
connection areas of the press and a decrease of friction



“pivotally mounted to a push rod. Specifically in this |o punch:preSs;_buf
“al so of other punch presses, the tool can be nounted to the ramonlyat _
such areas which are located at the edge of the tool, i.e. the connecting
memt bers, e.g. threaded bolts, -by means ®»f which the tool is nmounted to
the ram display a very.large distance from 15 each ot her. Ehergf?re,'dgey '
to this unfavprable s rting of the tool it is possible that deformations
occur due to TPECHR gﬁt%%ﬁ%n& 5 diEhopah &hitaPiEesads POAR Eswritc hadan -
negativel y i néhdessekétejpimes samlwcatﬁbﬁl aldovel ‘thﬁp&ﬁlm,dltﬁ%ldphﬁctﬁugh p:mc.h
ress, specif) yoih case of toals 20 haying rather |arge.longitudina
ginensiogs. F%??%%r%%ﬂe?eogéprﬁﬁ Lo GRAH ﬁ&a%0535§nﬁaﬁéﬁgﬁﬁﬁ PgPQFFve to
't he di-_rectibheafOfeEMeq@um¢mepmﬁssu&nduﬁhqIEMQSmhﬂtedabﬁlgﬁq=gﬁlQhﬁdhpunch
press w t hgut S | Q. iRt s of the push rods at the
| ever uni tg. ?l?ﬂ%!% %osm -c%‘g %%]gn#hn\é%%e?régﬁr?g} nonents occur in the push
rods and in the pivot pird® dhe Heldowing) othesinventionheilhvbat epn wil |
provide a I erBI¥inddd W ofH | Rt SUC ARSI 8l LRallRgS! 1 ThstobY Ryl N
obj ect to provide si ngl e-shaft four-polnt punch press, I'n I'ch”t he
rods are nourfR® Haienta RRldcket joints to the ram The advant ages

gained by the invention afigure 1 is a vertical section through a sin-

10 gle-shaft four-point punch press;

Figure 2 is a section along line II-II of
Figure 1; _ |

Figure 2A is a variant of thé design of the
push rod; and

15 : Figure 3 is a section along line III-III of
Figure 1.

The eccentric shaft 2 of the single-shaft
four-point punch press is supported for rotation in the
machine frame 1 by roller bearings 22 and 23. The ec-

20 centric shaft 2 is coupled via a coupling-/brake appara-
tus to a flywheel, which is drivingly connected via a
belt drive to an electromotor. These mentioned structural
members are generally known and custom at punch presses
such that a detailed description thereof is not neces-

25 sary.

The eccentric shaft 2 includes a center ec-
centric portion 18 and at both sides of this center ec-
centric portion 18 one respective further eccentric por-
tion 19 and 20, respectively (see Figure 2). A yoke-

30 shaped balancihg weight member 24 is supported via roller
bearings 25 on the center eccentric portion 18. This bal-
ancing weight member 24 serves for balancing in operation
of the punch press the rotating mass forces of the press.
At the lateral ends of the balancing weight member levers

35 26 and 27, respectively, are pivotally mounted by means
of pivot pins 28 and 29, respectively, which in turn are
pivotally mounted via further pivot pins 30 and 31, re-



mai'nly to be seen, in that in case of off center |oadings of the tool no
nmonments:are transn1tted up to the areas 35 where the push rods are
pivotally nounted to.the | ever units. Accordlngly, a smal |l er wear occurs at
beari ng and connection areas of the presst and a decrease of friction

forces. Furthernore, although the pivotal points of ball- and- socket joints
are | ocated above Ihe ram e punch press can be kept small, such_that
spring el asti PHFopesl Y¢|§ﬂ; hod aneiag &Pégbtaﬁﬁmpﬁ€ ?ﬁefﬁﬁlaspé%rllty of

the 5 punch pamﬁlgadﬂf hﬂléfmsﬁléllﬁﬁddgoﬂadsn fblifeeg(ﬂ IrBsNBesigf iBvention

wll be ex- ai ned re i,n d s illustrati.ng one
enbodi ment on%/ |f—? Trr}ée ?%éfst 35[4 % gﬁ?oﬁ e agpﬁlcgm% .
gl e-shaft. fouan®ofmt xnauﬂnsnuﬁﬂthéﬁdyscio%uma Fefecthos akomgdeinte |1-11 of

Figure 1; Fi 2 t of the design of the push rod; and 15
Figure 3 |g geég%té§$§2§¥§%¥ﬁéﬂha [11-111 of Figure 1.

On the further eccentric portions 19 and 20,
respectively, located at both sides of thé center eccen-
tric portion 18 a respective rod member 4 and 5, respec-
tively, is supported via roller bearings 33 and 34) re-

10 spectively. According to the embodiment illustrated in.
Figure 2 these rod members 4 and 5, respectively, are
shaped at the lower end in form of a fork having three
prongs. A bolt 21 extends through the walls of the forked
rod members 4 and 5, respectively, determined by the

15 prongs. Figure 2A illustrates a further embodiment which
will be described in detail further below.

The four lever units 6, 6A, and 7, 7A and 8,
8A, and 9, 9A of the lever apparatus of the punch press
are pivotally mounted .at one of their ends to this bolt

20 21. Mentioned one ends are identified in the flgures gen—
erally by the reference numeral 35.

At their opposite ends, which are generally
identified by the reference numeral 36, the lever units
are supported in accordance with the designed embodiment

25 via threaded spindles 37 at the machine frame 1. The ad-
justing of the height position of the ends 36 of the
lever units and accordingly of the ram 3 of the punch
press is accomplished by a rotating of these threaded
spindles. The details of this design for the adjusting of

30 the height of the tool carrier are disclosed in the US-PS
5,052,257, to which disclosure reference is made dis-
tinctly.

The lever arrangement of the punch press will
be now explained. Attention is drawn hereto specifically '

35 to Figure 3. Each rod member 4 and 5, respectively, is
allocated to two single arm lever units, which are sup-
ported at one end on the bolt 21.



- The .eccentric shaft 2 of the single-shaft four-point punch press is

- supported for rotation in the nachine frame ‘1 by roller -bearings 22 and 23.
The ec- 20 centric shaft 2 is coupled.via a coupling-/brake appara-. tus to
a flywheel, which is drivingly connecteddvia a belt drive to an
el ectronotor. These nentioned structural. menbers are general |y known and
custom at punch presses uc t hat a detail ed descri t|on ép%feof I S not
neces- 25 sary. The ecc QY?ﬁuﬂql i (ﬁﬁ?9§e HF%% - Cce trlc _
portion 18 amsdractooth sedeensfof hlevernsect ims dedatied pordd dy 18 one
respective f% tfger eccentric .por- tion 19 and 20, 'respectlvely (see Figure
2). A yoke- 4] Shaped bal anci ng wei ght nenber -24.is supported via roller
bearings 25 on the cent eFherit rihe prvdnnds. Ipviagdhe dediergPadght

renber 24 seivgnsl o) BAl angl B! foper i oAl ddAUINGYaY gRSrdimd ot ati ng

mass forces of the press, At t ateral ends of” the bal anci_.ng wei ght
nmenmber | ever $:35A EGeaﬁ&lQQat?‘ésB%c’ElP%e‘F?/d 4r AGRFARIW ndRS® by neans

of pivot pinged@rangiis, afgsaggamggﬁypayfuwigén turn are pivotally nounted
via further pivot pins 3? éher words, the lever units with the
lever portions 8, 8A and 2, 9A form together a lever pair
10 driven by the rod 4.

The lever unit having the lever portlons 6,
6A and the lever unit having the lever portions 7, 7A are
allocated to the rod 5. Also these lever units form a
lever pair and are composed due to structural reasons of

15 mentioned lever portions.

All individual lever portions 6, 6A, 7, 1A,

8, 8A, 9, 9A forming together the entire lever assembly
are single-arm levers which are supportéd at one end on
the bolt 21 common to all and at theé other end on the

20 threaded spindle 37 and accordingly indirectly on the ma-
chine frame 1.

Specifically Figure 3 and also Figure 2 dis-
close that these lever portions engage each other on the
bolt 21 at their ends in a fork-like manner. The lever

25 portion 9A includes a fork-like end, and the lever por-
tion 8A extends into the interstice between the prongs of
the fork. The lever portion 8 is forked and receives in
the fork the lever portion 9. Furthermore, the lever por-
tions 7A and 6 are forked and receive the lever portions

30 6A and 7, respectively.

Every lever unit includes a further pivotal
point located between its ends 35, 36 with pivot pin 10,
11, 12 and 13, respectively. |

The lever unit with the lever portions 6, 6A

35 includes the pivot pin 10, the lever unit with the lever
portions 8, 8A includes the pivot pin 11, the lever unit
with the lever portions 7, 7A includes the pivot pin 12

g
ey



‘4 spectively, to.the bal anci.ng wei ght menber 32 for .a bal- ancing of the
“oscillating. mass forces. This design is disclosed in the US-PS 4,757, 734 of
‘the sane applicant, and for reasons of the disclosure reference is nmade to
5 t'hhis specification. On the further ecc€ntric portions 19 and 20,
respectively, located at both sides of the center eccen- tric portion 18 a

respective r ern 4 veI | S, suppogt e VJa | er
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i | lustrated itheFipgwvod plnhéQe rod nmenbers 4 and 5, respectlvely, are shaped
at the lower end in form r r I extends
through the walls of the réu%ﬂ ﬁ%dnbn%’r ?4%2%81]%}] respee'l%?lt{/oel%};1

det er mi ned bpitves Panpﬁﬁmg§heFP§§berQ¢\ 15| istpivetably mounted o dibment
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6A, and 7, 7 the | ever ap aratus of the punch
press are pi WHAY )Plh‘oﬂtﬁt éBdatleﬂéle thepusherd tb’ t4f Phmtabiy 21.
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their lower ends these push rods 14, 15, 16, 17 are fi-
10 nally pivotally connected to the ram 3. The ram.3 in-
 cludes four guiding columns 38, by means of which it is
guided in the machine frame 1.
Figure 2A illustrates a variant, in which
both rod members 4, 5 are divided; -accordingly four sin-
15 gle rods 4A, 4B and 5A, 5B are present. Thus, one lever
pair, e.g. the levers 6 and 7 of Figure 3, is allocated
to one respective of these rod members. _
The push rods 14-17 extend through the bottom
close-off plate 39 of the machine frame 1, which closes
20 the inner space of the machine frame 1 off against the
area of the ram 3 of the punch press. The push rods 14-17
extend thereby through movable seals 40, 41, which are
inserted in the bottom closed-off plate 39.
Now, the push rods 14-17 are connected via
25 ball-and-socket joints having balls 42, 43 and sockets
44, 45 to the ram 3. The sockets 44, 45 are thereby
mounted in the push rods at the upper side of the ram.
Due to this ball-and-socket joints it is not possible
that bending moments are produced in the push rods 14-17,
30 and no bending moments can be transmitted, respectively,
onto the push rods 14-17 in case of off center loadings
of a tool mounted to the ram 3 and independently from the
location where such off center loadings occur. Further-
more, because the fulcrum points of the ball-and-socket
35 Joints are located above the ram 3, the entire bottom
side of the ram 3 is available for the receipt of con-
necting members, by means of which a tool 46 is mounted



;are supported in accordance with the de5|gned enbodi ment 25 via threaded
“spindl es 37 at the machine frame 1. The ad- justing of the hei-ght position
of- the ends 36 of the lever units and accordingly of the ram 3 of the punch
press i s acconplished by a rotating of these threaded spindles. The details
of this design for the adjusting of 30.the height of the tool carrier are
di scl osed in-the US-PS 5,052,257, to which disclos re referenge i s made
dis- tinctly®: FheP¥ Berns 9L iguraded palhs anEH ﬁ &sZaf Pl Fd NSRS

expl ai ned. Altsndi 2ndisclssen mmetnm%ql fthaal iy 3het qiklgsteadedfach rod

menber 4 and 5 re tivel ocat to_two.,singl rmlever units,
whi ch are suﬁpp% r@gﬁga?e%ﬁlr hF rive 3 tggTﬁgﬁnggr units are
conposed_nerpbypdﬂecfotherhailﬁaﬂdﬂﬂﬂSnnsJ@tntsvée,séétands4BocABed si de by

TL0c, IncPebleo! DSchEUETLA e NBHID GRIeL DOt Robaats Spgds and the
“Accordingly,4@he4®. This fact means that the total helght of the
punch press can be kept to a minimal measure although the
joints between the ram 3 and the push rods are located
above the ram 3, such thenépring elastic characteristics
10 of the entire punch press can be held as low as possible
and also that the thermal stability of the punch press is.
not negatively influenced by mentioned location of the
joints. '
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lever units are arranged pair-wise. In other words, the lever units with -
.:the lever portirons 8, 8A and 9, 9A formtogether a |ever | ' “by

the rod 4. The lever unit having the | ever portions 6, ﬁ \ \gﬁﬂm

unit having the lever portions 7, 7A are8 allocated to t . WAl So these
| ever units forma |ever pair and are conposed due to structural reasons: of
.15 nmentioned |l ever portions. ‘Al individual |ever portions 6, 6A, 7, 7A 8,
8A, 9, 9A form ng together the entire |lever assenbly are single-armlevers
whi ch are supported at @rersNT™d @uagkg bolt 21 common to all and at the
other end on the 20 threaded sprndle 37 and accordingly indirectly on the
ma- chine frane 1. Specifically Figure 3 and also Figure 2 dis- close that’
t hese | ever portions endageisadle-chhét dourhpobottp@ichtprbéssy whth in a
fork-like.manner. The |ev rti A hncludes a fork-1ike end, and the
I ever por55 tion 8A extendg{F%?gB@ﬁefgﬁpgré??ée bet ween the prongs of the
fork. The |ever portion -8 ams efagepddignghpéeildbswhichhést suRrohkedever
portion 9. FesEheseDE fon 111 R Sladie ir@Re 7A)and 6 are forked and

receive the lever portions 30 6A _and_ 7, respecplvel¥. .
- a ram (3) which is guided Ior a rectilinear

reciprocating movement in the machine frame (1);

10 - an arrangement of rod members (4, 5; 4A,
4B; S5A, 5B) which are drivingly connected to said eccen-
tric shaft (2);

- an arrangement of levers with four single
lever units (6, 6A; 7, 7A; 8, 8A; 9, 9A) arranged sepa-

15 rate from each other, whereby every lever unit is piv-
otally mounted individually and independent from the
other lever units at a first point to rod members (4, 5;
4A, 4By 5A, 5B) and pivotally supported at the machine
frame at a second point, and includes a further pivot

20 point (10, 11, 12, 13} located remote from these two.
points;

- four push rods (14, 15, 16, 17) extending
parallel to each other, of which each one is pivotally
mounted at one end to one of the further pivot points

25 (10, 11, 12, 13) and at the other end to the ram (3):;

characterized in that each push rod (14, 15,
lé, 17) is pivotally mounted via one ball-and-socket
joint to the ram (3).

2. Single-shaft four-point punch press ac-

30 cording to claim 1, in which the ram (3) is movable be-
tween an upper dead center position and a lower dead cen-
ter position, characterized in that the fulcrum point of
each ball-and-socket joint is located inside of the re-
spective push rod (14, 15, 16, 17} and each push rod (14,

35 15, 16, 17) extends through a movable seal mounted to the
bottom close-off plate of the machine frame, by means of
which the inner space of the machine frame is sealed
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TEv"e'r_y lever unit includes a further pi-vot al 'poi nt | ocat _?ﬂumumm S
35, 36 with pivot pin 10, 11, 12 and 13, .respectively. h I h
the | ever portions 6, 6A 35 includes theﬁgivot pin 10, the I%vér #ni¢

thé lever portions 8, 8A includes the .pivot pin 11, the |ever unit with ;he'
| ever portions 7, 7A includes the pivot pin 12 6 and the lever unit-with

the | ever  porddansed.uif ) Wienl ekl Y Paflal By TREPURIehQObdels

pivotal |y nmoun ed to pt vot I's piVvo alt
to the 5 piv e%ﬁr?%ﬂ@éﬁlﬂ@%&ﬁﬂ¢nr@é t@eu§apidéﬁaeayhnnaapedt;wetﬁelpuvot

pin 12 and f'cf}.ﬁhtl pdilft Ri%SIEHeO@:a:h.?L lafaPisbR4al! Sofﬂﬁﬁgt gd 18c$€'§?p%fé0t pin

13. Accordln 1%% this. S|ngle- shaft Tour-point punch press 1 nc s four

push rods. A%ea ShErloseds byhdbe pespecsdyeigeais, 16, 17 are fi- 10
nal |y p|v0$ally connect ed,t gihhee~8Rn8t fbﬁrﬁpalﬁtlﬁunéﬂtﬁkéséC&E-QUIdlng
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of each respectlve ball-and-socket joint is located
within the respective push rod (14 15, 16, 17) and the
ball is rigidly mounted to the ram.

10 4, Single-shaft four-p01nt punch press ac-
cording to one of the preceding claims, characterized in
that | _

- that the eccentric shaft (2) comprises a
center eccentric portion (18) and at both its sides a

15 further eccentric portion (19, 20);

- that a means (24-32) for balancing mass
Forces occurring in operation of the punch press is pres-
ent, which means is drivingly connected to the center ec-
centric portion (18);

20 - that the rod members (4, 5; 4A, 4B; 5A, 5B)
of the arrangement of rod members are supported on a re-
spective further eccentric portion (19, 20);

- that the lever units (6, 6A; 7, 7A, 8, 8A,
9, 9A) of the arrangement of levers form pairs (6, 6A; 7,

25 7A and 8, 8A; 9, 9A) of single arm levers, with a respec-
tive first (35) and a second, opposite end (36), whereby
the lever portions (6, 6A; 7, 7A and 8, 8A; 9, 9A) are
pivotally mounted at the first end (35) via a bolt (21)
common to all to a respective rod member (4, 5; 4A, 4B;

30 5A, 5B), and at the second end (36) to the machine frame
{1), and the further pivot point (10, 11, 12, 13) located
respectively between the two second ends (35; 36);

- that the push rods (14, 15, 16, 17) are
pivotally mounted at one end to the further respective

35 pivot point (10, 11, 12, 13) of the pairs of single arm
levers (6, 6A; 7, 7A and 8, 8A; 9, 9A), and at the other
end to the ram (3), such that each rod member (4, 5; 4A,
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‘both rod nmenbers 4, 5 are divided;-accordingly four sin- 15 gle ro 4B,
“and 5A, 5B are present. Thus, one lever pair, e.g. therru ﬁl‘ﬂmﬂ '

Figure 3, is allocated to one respective of these rod . n _ o
rods 14-17 extend through t he -bot t om cl de- of f pl ate 39 of the nmachine

frame 1, which closes 20 the inner space of the machine frame 1 off

agai nst the eacaf : : h. 4 . r.od 4-17
e>g<’t end ther e%;ﬁla "t ﬁ?‘éugﬁgn%\gla %Bjégéo#%lg%i&}lﬁ;%c#g&e%{%r % "f’lcn_ t he
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bal | - and- sockek,] @ENWhiBAVEGErPabhe 2. 13 mAskals tf]tfl’orﬁz 4 drfte ram 3.

The sockets 44, 45 are therepy npunted in the push rods at e upper side
of the ram BYsh g° ﬁiélﬂalfganﬁﬁsokkkt joints it is not possible that
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10 13) of which are located at the same distance from the
bolt (21) common to all, such that the push rods (14, 15,
16, 17) determine the corners of a rectangular square.
6. Single-shaft four-point punch press ac-
. cording to one of the preceding claims, characterized in
15 that each rod member (4, 5) has a head in form of a fork
having three prongs, that each lever unit (6, 6A; 7, 7A;
8, BA; 9, 9A) consists of two lever portions (6; 6A; 7;
7A; 8;. 8R; 9; 9A) located side-by-side with a first end
and a second end, whereby the first ends of the respec-
20 tive lever portions (6; 6A; 7; 7A; 8; 8A; 9; 9A) are sup-
ported in the respective interstice between the side
walls of the prongs on the bolt (21) common to all.
7. Single-shaft four-point punch press ac-
cording to one of the preceding claims, characterized in
25 that each rod member includes two rods (4A, 4B; 5A, 5B)
located side-by-side, with a respective forked head, fur-
ther in that each lever (6, 6A; 7, 7R; 8, B8A; 9, 9A) unit
consists of two levér portions (6; 6A; 7; 7A; 8; 8A; 9:;
9A) located side-by-side with a respective first end and
30 second end, whereby the first ends of the respective
lever portions (6; 6A; 7; 7TA; 8; 8A; 9; 9A) are supported
in the respective interstice between the side walls of
the prongs on the bolt (21) common to all, such that the
arrangement of rod members comprises four rods.
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-e.’g.. by neans of threaded bolts 47 to the ram 3. Figures 1 and 2 discl ose, -
~furthernore, that in the (illustrated):upper dead center position of the
ram 3 the ful crum points -of the ball-and-socket joints- 42, 44 and 43, 45 5
aré located in the space enclosed by thetfnovabl e seals 40, 41. This fact
means that the total height of the punch press can be kept .to a m ninal
measur e al though the joints between the ram 3 and the push rods are | ocated
‘above the ram 3, such the spring elastic characteristics 10 of the entire
punch press can be hel d ABSTRACROD N PNIESCHASUREso that the ther mal
stability of the punch press is not negatively influenced by nentioned
| ocation of the joints. . PATENT CLAI M5 1. Single-shaft four-point punch
press, wWith 5  The_pysherafsel¥§ank’)( Bre compesteehiviiec shaft (2
which is suppghtednticsobREdt §8int8 t4E-aBrhiderHd afdn (03). The sock- -

ets (44, 45) are located within the push rods (16, 17)

and the balls (42, 43) are located above the ram (3) and

mounted to same. Thus, in case of off center loadings of

the ram (3) no bending moments are transmitted to the -

10 push rods (16, 17). The entire bottom side of the ram (3)
is available for the recéipt of connecting members for
the mounting of a tool to the ram.

1S
(Fig. 1)



K

~ - a ran1(3) whi ch i-s QU|ded for a rectlllnear reci procating nnvenént in thee"

machine frame (1); 10 -an arrangenent of rod menbers (4, 5
4A,* 4B; 5A, 5B) which are dr|V|neg connected to said eccen- tric shaft
(2); - an arrangenment of levers with four single | ever units (6, 6A, 7, Vh 4

8, 8A; 9, 9A) arranged sepa- 15 rate from each ot her,. whereby every Iever
unit is piv- otally nmounted individually and independent fromthe other

| ever units at a first point to rod nenbers (4, 5; 4A, 4B, 5A, 5B) and E
pivotally supported at the machine frane at a second point, and includes a .
further pivot 20 point (10, 11, 12, 13) located rempte fromthese two _
points; - four push rods (14, 15, 16, 17) extending parallel to each other,
of which each one is pivotally mounted at one end to one of the further
pivot points 25 (10, 11, 12, 13) and at the other end to the ram(3); _
characterized in that each push rod (14, .15, 16, 17) is pivotally nounted
via one ball-and-socket joint to the ram(3). 2. Single-shaft four-point
punch press ac- 30 cording to claim1l, in which the ram(3) is novabl e be-
‘tween an upper dead center position and a | ower dead cen-
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-ter position, characterized:in that the fulcrum point of each

‘bal [ -and-sockéet joint is located inside of the re- spective push rod (14
15, 16, 17) and‘each push rod (14, 35 15, 16, '17) extends through a
novabl e seal nounted.to the bottom close-off plate of the machine fran® /by«
nmeans of which the inner space of the machine frame is seal ed 9 agai nst
the area of the ran1(3) and in that at the upper dead center position of
the ram (3) each respective ful- crum point of the ball-and-socket joints
is located in the area encl osed by the respective seal. 5 _ 3.
Singl e-shaft four-point punch press ac- cording to claim11 or 2,
characterized in that the socket of each respective ball-and-socket joint
is located within the respective push rod (14, 15, 16, 17) and the ball is
rigidly nmounted to the ram 10 4. Single-shaft four-point
punch press ac- cording to one of the preceding clainms, characterized in
that - that the eccentric shaft (2) conprises a center eccentric portion
(18) and at both its sides a 2% 25 32

] | \\ //
o ISP

23 \ BASS

) R

Fig.2 0 _
' 5 =8 4
7 7 8A
BA— Co 9
—_—
35 21
6 A 9A
44—~ NI\ 2N \
40 N INEZZ N N
427 J; . 39, AN
___,£42§66499?2223?/
‘/
7 ////////////,m

el

38




15- further eccentric portion (19, 20); - that a neans (24-32) for bal ancing

nmass forces occurring in operation of the punc THFQQHEFFHR QEEN nt, which
means is drivingly connected to the center ec- R g (18) 20 3/ 4
- that the rod nenbers (4, 5; 4A, 4B; 5A, 5B) of rod 7“4

menbers are supported on a re- spective further eccentric portion (19, 20);
- that the lever units (6, 6A, 7, 7A, 8, 8A 9, 9A) of the arrangenment of :
levers formpairs (6, 6A; 7, 25 7A and 8, 8A; 9, 9A) of 'single armlevers,
wWith a respec- tive first (35) and a second, opposite end (36), whereby the
lever portions (6, 6A; 7, 7A and 8, 8A, 9, 9A) are pivotally nounted at the -
first end (35) via a bolt (21) comon to all to a respective rod nenber (4,
-5; 4A, 4B; 30 5A, 5B), and at the second end (36) to the machine frame (1),
and the further pivot point (10, 11, 12, 13) located respectively between
the two second ends (35; 36); - that the push rods (14, 15, 16, 17) are
pivotally nmounted at one end to the further respective 35 pivot point (10,
11, 12, 13) of the pairs of single armlevers (6, 6A; 7, 7A and 8, 8A; 9,
9A), and at the other end to the ram (3), such that each rod nenber (4, 5;
4A, ' : S - -
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310 4B; 5A, 5B) is S|nultaneously pivotal ly nDunted to tmo'palrs (6 BA; * 7.~
.E7A-and 8, 8A; 9, 9A) of single armlev- ers, of which every one I'S in turn
modnted to one of the push rods (14, 15, 16, 17) 5 - b,
Singl e-shaft four-point punch press ac- cording to one of the precedlngd /4
.clainms, characterized in that every two of said single armlever pairs (6,
6A and 8, 8A or 7, 7A and 9, 9A, respectively) are arranged side-by-side
and the further pivot points (10, 11, 12, 10 13) of which are | ocated at
the same distance fromthe bolt (21) common to all, 'such that the push r ods
(14, 15, 16, 17) determine the corners of a rectangular Square. 6.
Si ngl e-shaft four-point punch press ac- cording to one of the preceding
clainms, characterized in 15 that each rod nmenber (4, 5) has a head in form
of a fork having three prongs, that each lever unit (6, 6A, 7, 7A, 8, 8A
9, 9A) consists of two |lever portions (6; 6A, 7; 7A; 8; 8A; 9; 9A) located
side-by-side with a first end and a second end, whereby the first ends of
the respec- 20 tive lever portions (6; 6A, 7; 7A;, 8; 8A; 9; 9A) are sup-
ported in the respective interstice between the side
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wal | s~ of the prongs on the bolt (21) commonsto all. 7. Single-shaft
four-poi'nt punch press ac- cording to one of the preceding clalns

characterized in 25 that each rod nenber includes two rodsf

| ocated side-by-side, with a respective forked head, fur- § Erk] P er:n

| ever (6, 6A;, 7, 7A; 8, 8A; 9, 9A) unit consists of tw |ley portions (6:
6A; 7; TA, 8; 8A;, 9; 9A Iocated'side-by-gide with a respeptfve §UUN1998d |
and 30 second end, whereby the first ends of the respectijeg | ever portloqs
(6; 6A;, 7; 7A; 8; 8A, 9; 9A) are supported in the respectijye-nterstiee

bet ween the side walls of the prongs on the bolt (21) compn to all, such

that the arrangenent of rod nenbers conprises four rods. 3

FIG. 2A
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