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[57] ABSTRACT 
A feed strip extends under the female die of a punch 
press above the bolster plate and leads to a discharge 
region. The feed strip is vibrated in a motion that in 
cludes a rise and fall, and the upper surface of the 
feed strip is covered with a pile material having flexi 
ble ?laments uniformly inclined from the vertical 
toward the direction of feed so that objects discharged 
from the female die are fed along the strip to the dis 
charge region. I 

g . 

10 Claims, 7 Drawing Figures 
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PUNCH PRESS DISCHARGE FEEDER 
RELATED APPLICATIONS 

This application is a continuation-in-part of my par 
ent application Ser. No. 136,386, ?led Apr. 22, I971, 
entitled: PUNCH PRESS DISCHARGE CONVEYOR 
and now abandoned. 

THE INVENTIVE IMPROVEMENT 

.Punch presses are fairly standardized to include a 
bolster plate base and a female die spaced only a small 
amount above the bolster plate. There is only limited 
space under the bolster plate for objects discharged 
from the female die which are collected in relatively 
small tote boxes and manually removed from the ma 
chine. A different design of punch press might facilitate 
a conveyor discharge of objects from the female die, 
but the commitment to present design is too substantial 
to allow this. Belt conveyors have been proposed for 
removing discharged objects from the punch press but 
these have not been very satisfactory because of the 
cramped space and the hostile, oil-soaked environ 
ment. ' ’ 

The invention involves a recognition that a different 
sort of discharge conveyor can be made to fit into the 
low clearance under the female die of the punch press 
and be reliably operated in spite vof the oily environ 
ment. In accomplishing this, the invention aims at sim 
plicity, economy, reliability, durability, efficiency and 
quiet operation. - ‘ 

SUMMARY OF THE INVENTION 
The inventive discharge conveyor uses a feed strip 

that extends under the female die of a punch press 
above the bolster plate and leads to a‘discharge region. 
The feed strip .is supported for vibrational motion and 
vibrated in a motion that includes a rise and fall of the 
feed strip. The upper surface of the feed strip is cov 
ered with a pile material having flexible ?laments uni 
formly inclined from the vertical toward the discharge 
reg-ion, and the filaments have a size, density and resil 
ience so the tipsof the filaments flexibly support and 
feed objects discharged from the female die. The dis 
charge region is then spaced from the punch press in an 
area where relatively large containers can store the ob 
jectsfortransport by machinery rather than manual la 
bor. ' 

DRAWINGS 
FIG. {1 is a partially schematic, perspective viewofa 

preferred embodiment of the inventive conveyor in as 
sociation'with a punch‘pr'ess; 
FIG. .2 is a cross-sectional view of the conveyor of 

.FIG. ~i1 taken along the line 2 — "2 thereof; 
‘.EIGgJis a viewcorresponding to the view of FIG. 2 

and showing an alternativepreferred embodiment of 
the inventiveconveyor; 

vFIG...4»is a fragmentary, elevational view of an alter 
.native preferred embodiment of ‘the inventive con 
.veyor;- . ' _ 

v FIG-Sis alpartially schematic, elevational view of an 
otherpreferred embodiment. of the inventive conveyor; 
FIG. 6 is a fragmentaryuplan view of the discharge 

.endof the conveyorofFIG. 5; and 
‘F1617 is a schematicdiagram of preferred pile and 

vibration angles for theinventive conveyor. 
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DETAILED DESCRIPTION 
The inventive conveyor is applied to a punch press 10 

such as generally known and schematically illustrated 
in FIG. 1. Punch press 10 includes a base or bolster , 
plate 11, a female die 12 spaced close above bolster 
.plate 11, and a movable male die 13 operating above 
female die 12. The clearance of female die 12 above 
bolster plate 11 is normally no more than 2l/zinches 
with the space .under female die 12 being oil-soaked 
and cramped. Objects discharged from female die 12 
normally drop through an opening in bolster plate 11 
and into relatively small containers beneath the press. 
These must be manually removed frequently. 
The inventive conveyor ?ts into the low clearance 

between female die 12 and bolster plate 11 to convey 
discharged objects out over bolster plate 11 to a dis 
charge region removed from punch press 10 where rel 
atively large containers can be used for such objects to 
eliminate manual toting of parts boxes. The inventive 
conveyor includes a base 15 extending over the top of 
bolster plate 11 and under female die 12. A feed strip 
16 is supported above base 15 by pairs of resilient 
springs 17 fastened to base 15 and to the bottom of 
feed strip 16. Springs 17 are preferably inclined from 
the vertical so as to extend downward and toward the 
discharge region at the open end 18 of feed strip v16 at 
an inclination from the vertical of between 10° — 75° 
and preferably about 15° — 25°. The ends of springs 17 
secured to feed strip 16 can vibrate in short arcs exag 
gerated by the arrows in FIGS. 2 and 3 with the vibra 
tion directions of such arcs inclined above the horizon 
tal by the preferred angles previously mentioned. This 
.means that feed strip 16 moves upward and toward dis 
charge end 18 on one half cycle of vibration and moves 
downward and away from discharge end 18 ‘on the 
other half cycle of vibration. Feed strip 16 ‘can also be 
vibrated in a vertical reciprocal motion or in an orbital 
motion including a rise and fall. i I 

Vibrator 20'is secured to base 15 and connected to 
the bottom of feed strip 16 by a drive bracket 19, and 
vibrator 20 is reciprocated at an angle above the hori 
zontalgas shown in the arrows in FIG. 2 to drive feed 
strip 16 in the previously described vibration. Electric 
vibrators are currently available for accomplishing. 
such motion; and vibrators producing other motions 
can drive feed‘ strip 16. I 
An alternative pneumatic vibrator 21 as shown in 

FIG. 3 is suspended from the bottom of feed strip 16. 
Pneumatic vibrator 21 drives a ball 22 in an orbit in the 
direction of the arrow inside housing 23 to produce the 
preferred rising and falling motion for feed strip 16 

_ under control of spring strips 17. - 

55 

65 

Other types of vibrators can also be suspended from 
feed strip 16 or mounted on base 15, and can use other 
motions to accomplish feeding. This is illustrated in 
FIG. 4 where feed strip 16 is shown supported above. 
base 15 by vertically resilient legs 30..-Vibrator‘3l is 
shown secured to the bottom of feed strip 16, but can 
also be mounted on base 15 to drive a vibratory con 
nection to feed strip 16. Vibrator 31 can be any of sev 
er'al'known vibrators that move either in a-vertically re 
ciprocal motion or an orbital motion in a-vertical plane, 
as shown by arrows to produce the desired rise and fall - 
of feed strip 16. Resilient legs 30 accommodate either 
of such motions, and each are effective in moving parts 
along feed strip 16. 
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Guide rails 24 extend along the upper edges of feed 
strip 16 to keep objects on the top surface of feed strip 
16, and the top surface of feed strip 16 is covered with 
a pile material 25 having ?laments 26 that ?exibly sup 
port objects 27. Filaments 26 are uniformly inclined 
from the vertical toward the discharge end 18 of feed 
strip 16 as illustrated, and the ?lament inclination angle 
is preferably between 5°— 25°, and preferably about 10° 
— 20° toward the direction of feed. As feed strip 16 
rises, objects 27 bend filaments 26 downward and 
toward the direction of feed to urge objects 27 toward 
discharge end 18, and the ‘rapid vibrations of feed strip 
16 move objects 27 speedily along toward discharge. 
Filaments 26 have a size, density and resilience so that 
objects 27 are ?exibly supported by the tips of ?la 
ments 26, and ?laments 26 tend to be larger and stron 
ger for heavier objects 27. Filaments 26 are preferably 
formed of mono?laments of a synthetic resin material, 
but many materials and many ?lament sizes and densi 
ties are available. 
The inventive conveyor is readily and easily equipped 

with a safety device as shown in FIG. 2, to prevent dam 
age to punch press 10. This consists of a micro switch 
32 having a switch arm 33 extending into the region 
under female die 12 to detect any pileup of parts 27. 
Switch 32 is connected to inhibit operation of punch 
press 10 if such a pileup occurs; ‘This could be caused 
by a malfunction of the conveyor or by a number of 
parts hanging up inside die 12 and dropping in a group 
onto the conveyor. Any suchpileup of parts 27 bends 
filaments 26 downward sufficiently to operate switch 
arm 33 and inhibit operation of press 10. ' 
Many possible arrangements of micro switch 32 and 

other safety switching devices are feasible with the in? 
ventive conveyor. As shown in FIG. 2, switch arm 33 
is preferably arranged in a notch or channel cut into ?l 
aments 26 so as to lie under die 12 below the general 
plane of the tips of ?lament 26. There are several ways 
that such a micro switch could be properly positioned 
for-acting as a safety sensor for a pile up of parts 27. 
Switchv32 could also be fastened to feed strip‘l6 and 
extend up through an opening in the bottom of feed 
strip 16, and photo cell and proximity switches can be 
used in place of micro switch 32. Also, switch 32, or an 
equivalent switching device can be arranged under the 
bottom of feed strip 16 to detect a pileup of parts 27 
by the depression of feed strip 16 downward under the 
weight or force of the parts. 

Oil spattering on feed strip 16 does not harm pile ma 
terial 25 or impair its feeding capacity because such oil 
runs to the bottoms of filaments 26 and drains off of 
feed strip l6-without affecting the feeding force applied 
to objects 27 by the tips of ?laments 26. In fact, the 
conveyor tends to shake off the excess oil and clean 
one side of the parts as they move over the ?lament 
tips. Vibrator 20 or 21 canjbe relatively quiet, and the 
conveyor is otherwise nearly silent, which is desirable 
in stamping plants where the noise levels are already 
_too high. 

Objects discharged from female die 12 are not 
marred or scratched by pile material 25, and a wide va 
riety of sizes and shapes of objects can be fed success 
fully by pile 25. In many punch press operations, these 
objects include ?nished’ parts, scrap punchings and 
remnant scrap. and each of these is preferably directed 
to respective containers by separate vibratory convey 
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4 
ors each bearing pile 25. Also the inventive conveyor 
is easy to set-up or remove as desired. 
Experience with the invention since the parent appli 

cation was filed has led to some improvements illus 
trated in FIGS. 5 - 7. Punch press 40 as shown in FIG. 
5 has a female die 41 arranged above a bolster plate 42 
with parts or slugs dropping from female die 41 being 
fed out of punch press 40 by feeder strip 43. Strip 43 
is mounted on angled spring‘ strips 44 that are secured 
to the bottom of feed strip 43 and the top of a base 45 
that extends over bolster plate 42 and under female die 
41. Base 45 has a platform'46 outside of bolster plate 
42 supporting vibrator 47 having a plunger 48 con 
nected to a drive bracket 46 that is supported by a pair 
of resilient strips 49 and 50 to vibrate feed strip 43 in 
a reciprocal motion exaggerated by the arrows. Feed 
strip 43 is covered with a pile material having ?laments 
uniformly inclined as illustrated to feed objects out of 
punch press 40 toward the discharge end 52 of feed 
strip 43. The reciprocal motion of the vibration is pref 
erably generally aligned with the inclination of the pile 
?laments 51 for optimum feeding speed and force. 
A micro switch 53 is preferably arranged on base 45 

under feed strip 43' and under female die 41 as illus 
trated and is preferably connected to punch press con 
troller 54. If ,a jam-up of parts or objects is driven 
downward by punch press 40 onto feed strip 43 under 
female die 41, the resilient mounting of feed strip 43 
allows it to be driven downward under the force, and 
any excessive downward motion actuates switch 53 
which is connected to punch press controller 54 for 
shutting down punch press 40. This prevents any dam 
age from such a jam-up. ' 

Vibrator 47 is preferably powered from punch press 
controller 54 as illustrated, and a rheostat schemati 
cally illustrated by knob 55 is preferably arranged on 
punch press controller 54_for adjusting the power to vi 
brator 47 to control its amplitude and the feeding force 
of strip 43. ' 

The overall height of the inventive conveyor above 
bolster plate 42 measured from the top of bolster plate 
42 to the tips of pile filaments 51 is preferably about'2 
inches to ?t into the available space in puch press 40. 
Oil, metal-chips, and dirt that drop on feed strip 43 set 
tle down‘ well below the tips of ?laments 51 and are 
slowly moved toward discharge end 52 by the vibra 
tional force of feed strip'43. Such foreign materials do 
not impair the operation of the inventive feeder. Switch 
53 is relatively protected from such foreign materials in 
its preferred mounting under feed ‘strip 43, and the re 
silient spring strips 44 supporting strip 43 allow it to 
yield under any excess force without damaging the de 
vice. 

Discharge end 52 of feed strip 43 is preferably curved 
as shown in FIG. 6 to connect the rounded end of a 
conveyormodule (not shown) for moving parts or ob 
jects away from feed strip 43 onto a conveyor module 
where they proceed to a remote destination. 

Fig. 9 is a diagram of preferred angles of inclination 
for pile and vibration that evolved during experience 
with the invention. The optimum pile ?lament angles 
lie between 5° and 25° as illustrated with a preferred 
range for most applications falling between 10° and 
20°. Generally, the smaller angles produce greater 
speed at a sacri?ce of feeding force, and the larger an 
gles have a somewhat slower feed with greater force. 
Vibration angles are successful throughout a wider 
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range as illustrated, from vertical to75° from the verti 
cal. The optimum vibration angle tends to align gener 
ally with the pile angle, particularly at angles closer to 
vertical, but the vibration angle can incline further 
from the vertical and still be quite successful. The vi 
bration angle should not be transverse to the pile angle, 
and should stay in the same quadrant and in the diamet 
rically opposite quadrant as the pile inclination. With 
proper pile angle and vibration angle within the sug 
gested ranges, the filaments 51 are ?exed slightly on 
each vibrational upstroke, and their ?exure moves ob 
jects in the feed direction for a forceful and rapid feed 
compared to vibration of a hard surface or vibration of 
a surface covered with soft or matted-down pile. 
Persons wishing to practice the invention should re 

member that other embodiments and variations can be 
adapted to particular circumstances. Even though one 
point of view is necessarily chosen in describing and de 
fining the invention, this should not inhibit broader or 
related embodiments going beyond the semantic orien 
tation of this application but falling within the spirit of 
the invention. For example, those skilled in the art will 
appreciate the different materials, sizes and con?gura 
tions possible in ?tting the inventive conveyor to punch‘ 
presses or other production machines for different con 
veying and feeding operations. 

I claim: ‘ l 

1. In a punch press having a bolster plate and a fe 
male die close above said bolster plate, a discharge 
conveyor comprising: ' ' 

a. a feed strip extending under said female die above 
said bolster plate and leading out of said punch 
press to a discharge region; 

5 
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b. means for supporting said feed'strip for vibrational j 
motion; 

c. the upper surface of said feed strip being covered 
with pile material having ?exible ?laments uni 
formly inclined by about 5° to 25° from the vertical 
toward said discharge region; 

d. said filaments having uniform length and thickness 
and a sufficient density so that only the tips of said 
filaments support objects discharged from said fe 
male die of said punch press; 
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6 
e. means for vibrating said feed strip in a generally 

reciprocal motion in the general direction of the 
inclination of said ?laments; and 

f. said ?laments being sufficiently resilient to ?ex 
under said objects during upward movement of 
said feed strip in said reciprocal motion to increase 
the feeding speed and force of said feed strip in 
moving said objects out of said punch press. 

2. The conveyor ofclaim 1 wherein said supporting 
means includes a base resting on said bolster plate and 
resilient strips secured to said base and the bottom of 
said feed strip. ’ 

3. The conveyor of claim 2 wherein the vertical dis 
tance from the top of said bolster plate to the tips of 
said pile ?laments on said feed strip is about 2 inches. 

4. The conveyor of claim 2 wherein said resilient 
strips and said vibrating means are oriented so that the 
direction of said reciprocal motion is from vertical to 
75° from vertical in the plane of said inclination of said 
?laments. . _ ' ' 

5. The conveyor of claim 2 wherein said vibrating 
means is suspended from the bottom of said feed strip. 

6. The conveyor of claim 2 wherein said vibrating 
‘means is mounted on said base beyond said bolster 
plate. 

7. The ‘conveyor of claim 1 wherein said reciprocal 
motion is oriented so said feed strip rises and moves 
toward said discharge region in one half cycle of said 
vibration, and falls and moves away from said discharge 
region on the other half cycle of vibration. 

8. The conveyor of claim 7 wherein the angle of said 
resilient strips from the vertical is about 15° -— 30°. 

9. The conveyor of claim 8 including a switch ar 
ranged on said base under said feed strip in the region 
below said female die to actuate on excessive down 
ward motion of said feed strip for shutting down said 
punch press. 

10. The-conveyor of claim 1 including a switch ar 
ranged on said base and under said feed strip in the re 
gion under said female die to actuate on excessive 
downward motion of said fe'ed strip for inhibiting oper 
ation of said punch press. 

- * * >l< *. * 


