Oct. 31, 1950 F. T. MELBERG 2,528,282
BELT PUNCHING DEVICE
Filed June O, 1948 2 Sheets-Sheet 1

/E@ 185126 757
6 13 2925?7 /8 62 h 5565 O(125/5419 17 12
: et 36

Ry

s
V)

e

127 27
INVENTOR.
/T{ederzck “Mel. be(g

W

orr rZey




Oct. 31, 1950 2,528,282

F. T. MELBERG
BELT PUNCHING DEVICE

Filed June 9, 1948 2 Sheets-Sheel 2

F//'g 5 64 2 7 150 ‘Zf/{%— 4 N _-v__,__._‘
1168 J
ol . 75 150 s
69 - 9 __________
6T RS 78 S 111 e =
79 i "\(Jl ;1 !
9 5 las 664 l NS 4
, 4+ - i {
s ., b Bl .Ml gggunn; s
LY I g Yz V9
55 | |Se RN =53 g e e
B 192 v‘l‘ L1494 md ] .m,» ATEIN I |||;~’
% zg: 95 TING01 | /05\ H
il | |
TTR /24 //4# "] 09 v L Oz22
j = . IHIR’I“ 1085 pl 20 56
22\ 3 2’ NN \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 2"‘5““" 57
> 3 -——'—/9 55 Il"\ "o}‘}. &\ \.\:"&&“ =5 L :9/6
197 Ll /8 £
81l e iz L’,g 124 HH' ” 9 'n|1| ia Sil
Pl ey AR H-/ -
| el B o, A 1 T T
= . 1 e —— ¥ / ST AN
118 121 150 o2, 43 /6 ¥ Jo P

INVENTOR.

]'}‘edérzc]f 7. MeZ&e{y

/@/y///@ndé
Aorrey




Patented Oct. 31, 1950

2,028,282

UNITED STATES PATENT OFFICE

2,528,282
BELT PUNCHING DEVICE
Frederick T. Melberg, Skokie, Ill.
Application June 9, 1948, Serial No. 31,965
(CL 164—91)

5 Claims.

1

The present invention relates to belt punching
devices, and is particularly concerned with the
provision of an improved device for reducing the
time and labor which is now spent in punching
rubber and other belts with the holes which are
necessary for the attachment of cleats, buckets,
ete.

It is customary at the present time, when buck-
ets are to be attached to a rubber belt, to turn
the job over to an individual who carefully meas-
ures the distance between the points for holes,
and thereafter punches by hand with a mallet
and punch all of the holes necessary for the
attachment of buckets at regularly spaced inter-
vals on the belt. This is a time-consuming and
expensive process and is paid for .according to
the number of holes punched.

One of the objects of the invention is the pro-
vision of an improved machine which when-it has
been properly adjusted and set for a given job,
may be used to punch all of the holes in a line
across the belt at one time, and which thereafter
determines the proper spacing of the holes longi-
tudinally of the belt so that it is only necessary
to feed the belt through the device step by step,
and to actuate the punch at regular intervals
when the belt has reached the proper position.

Another object of the invention is the provi-
sion of an improved device, which when properly
adjusted will assure the holes being regularly
spaced both transversely and longitudinally so
that there will be no danger of a misfit between
the holes and the buckets, and a finished and
workman-like job will be assured under all con-
ditions. :

Another object of the invention is the provision
of an improved punch which is provided with
means for assuring the lccation of the belt under
the punch, in engagement with a suitable guide
that is so located that the holes will be prop-

. erly located transversely of the belt.

Another object is the provision of an improved
stopping and holding device which operates guto-
matically in connection with a belt feed, in such
manner that after one row of holes has been
punched, the belt will be stopped automatically
and held in position to punch the next row of
holes and so on.

Another object of the invention is the provi-
sion of an improved belt punching machine, which
is provided with means for urging the belt toward
a lateral guide so that the guide will be able to
determine the position of the punched apertures
laterally- of the belt, and in which the latter
means is also adapted to cause the belt to lie
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flatly on the table and to avoid the upward bulge
which would otherwise be caused by the belt being
guided to the table from a roll on the floor.

Another object is the provision of an improved
means for removing punchings from the top of
the belt so that they will not interfere with the -
feed rollers or the automatic stops.

A further object of the invention is the provi-
sion of an improved device of the class described,

} which is simple, sturdy, accurate, capable of be-

ing manufactured at a low cost and which may
be used for a long pericd of time without neces-
sity for repair or replacement of any of its parts.
~ Other objects and advantages of the invention
will be apparent from the following description
and the accompanying drawings, in which simi-
lar characters of reference indicate similar parts
throughout the several views.

Referring to the two sheets of drawings ac-
companying this specification,

Mg. 1 is a top plan view of a punching machine
embodying the invention, the housing being par-
tially broken away to expose the drive mechamsm
for the punches;

Pig. 2 is a side elevational view of the punch-
ing machine;

Fig. 3 is a fragmentary sectional view taken on
the plane of the line 3-—3§ of Figure 4, looking
in the direction of the arrows;

Fig. 4 is a fragmentary vertical sectional view
taken on the plane of the line 4—4 of Figure 3,
looking in the direction of the arrows;

Fig. 5 is a fragmentary side elevational view
of the stopping and holding mechanism for hold-
ing the belt in proper position for the punching
of another set of holes, taken on the plane of
the line 5—5 of Figure 1, looking in the direc-
tion of the arrows;

Fig. 6 is a fragmentary vertical sectional view
taken on the plane of the line 6—6 of Figure 1,
looking in the direction of the arrows; and

Fig. 7 is a fragmentary vertical elevational view
showing one of the punches in partial section to
show its structure. ‘

Referring to Figures 1 and 2, 10 indicates in its
entirety the punching machine which preferably
comprises an upper frame {1 suitably supported’
upon a plurality of legs 12. The frame (! may
consist of a pair of longitudinally extending angle
irons 13, 14, having a horizontal flange 19 and
an upwardly extending flange (8.

The longitudinal frame members (3 and 14
may be seeured together by a plurality of trans-
verse channels {1, bolted or welded to the hori-
zontal flanges 15, and also by a pair of table
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boards 18, {9, which are bolted to. the hori-
zontal flanges {5 to form a table top.

The boards 8 and {9 may consist of pieces of
five-ply plywood, the board {9 being rectangular
and extending from its discharge end 28 to its
leading end 2{, where it is spaced slightly from

the discharge end 22 of the board 18 underneath

the punches.

The leading edge 23 of the board i8 may extend
diagonally and may be parallel to the rollers 24,
25, 28, which are located at the receiving end of
the machine. The legs i2 may censist of iron or
steel pipes provided with a cap 27 at their lower
ends, and with a flange fitting 28 at their upper
ends. The flange fitting may be bolted or welded
to the horizontal flanges {5 of the frame mem-
bers {3 and 4.

On particularly heavy and wide installations
the legs may be suitably braced crosswise and
lengthwise by diagonally extending braces weldéed
or bolted to the legs and frame. At the feeding
end of the machine the rollers 26—26 may con-
sist of suitable steel pipes provided at their ends
with plugs 29, carrying axial pins 8¢ which serve
as trunnions.

The trunnions 38 of rollers 28 ang 24 extend
through drilled apertures in the vertical flanges
16 of the frame members {8 and {4, these aper-
tures serving as bearings. Roller 25 has its trun-

nions mounted in sliding blocks 2%a, guided by o

fittings 250 and urged downward by serews.  Thus
the roller 25 flattens the belt on the table by hoid-
ing down the upward bulge which is due to the
belt hanging down at the left end of the table.

The rollers extend diagonally so that they
automatically tend to feed the belt toward the
right against a suitable guide, such as, for ex-
ample, an angle iron 81, having a vertical flange
32 extending along the side of the table top at
the bottom of Figure 1.

Thus the belt is constantly held against the
guide flarige §2 from which the position for all
holes is determined. The belt itself may be sup-
ported upon a suitable stand with a rotating rol
which is located on the floor toward the leit of
Figure 1, in position to feed the belt 83 to the
machine.

At the right end of the machine, Figure 1, Pig-
ure 2, the upper iframe {{ supports a suitable
feeding mechanism 34, the details of which are
shown in section in Figure 8. This feed mecha-
nism comprises g pair of supporting castings,
such as the castings 35, which have an outer web
36 joining a pair of parallel side flanges 37, 38.
These side flanges sérve as guides for a pair of
bearing blocks 39 and 48.

The side flanges. 37, 28, and web 38 msay be
joined by a transverse integral bar &, which is
provided with apertures 42 for receiving the screw
bolts by means of which the castings 35 .are se-
cured to the vertical flanges {5 of the frame
membpers 13 and {4, which are also aperturad to
receive these bolts.

The bearing block 48 is provided with an aper-
ture for receiving the pin or trunnion 43, which
rotatably supports the lower feed roller 44. This
feed roller 44 may, if desired, be provided with a
tubular rubber cover 45, or it may consist of a
steel tube provided with end plugs carrying the
ping 43.

Bearing blocks 48 rest on the transverse bar 414
and hold the roller 44 at such a lsvel that its top

is flush with the top of the table hoard 8. The
flange 16 of the sids frame member 14 has an
aperture for passing an extension of the pin 42,
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which carries g crank 48 by means of which roller
44 may be turned. The block 33 is adapted to
slide between the flanges 3%, 38, and it has aper-
tures for the pins 47 which project {rom the ends
of the roller 48.

The top yoke 4§ of each casting 35 is provided
with g threaded bore 58 for receiving a screw bhelt
51, by means of which a suitable pressure is
placed on the top roller 48 to grip the kelt 3%
between the roller 48 and rolier £4 t9 assure its
feed. When the crank 48 is rotated by means of
its handle 52, the rollers 44 and 48 feed the beit
33 from the left toward the right in Figure 6, and
inFigures 1 and 2.

Refetring to Figure 5 and Figures 1 and 2, the
machineis preferably provided at a central point,
between the boards {8 and {8, with the punching
apparatus 83, and akove the board i§ between the
feeding apparatus 34 and the punching apparatus
53 with an automatic device 54, for stopping and
holding the belt in proper position for the punch-
ing of the next series of holes.

Referring to Figure 1, £%5 indicates a metal har
which is mounted. for vertical sliding movement
and which extends diagonsally with respect to.-the
belt. The bar i is for the purpose of removing
punichings, and as the belt progresses under .it
the punchings slide toward the left, that is, the
top of Figure 1,-and are discharged through. the
nole $6% which extends through the top of the
table.

The bar {85 may be placed between the auto-
matic stop 34 and the punching device 53, as
shown in Figure 1, but if the hoies are to be too
close together longitudinally of the belt this bar
may be moved over toward the right between the
automatic stop 54 and.the feeding mechanisimn 34.

Bar 155 is suppoerted at each end by a block {57,
each block having a diagonally extending groove
§88 in which the bar 55 slides up or down. Each
block 1E7 has a groove for receiving the guide
flange 82 of angle iron 3i, and each block has a
set screw 1§89 for securing the block in place on
the flange 82. Thus the punchings are auto-
matically removed from the top of the helt so
that they will not interfere with the automatic
stop-or with the feeding mechanism.

Referring to Figures: 3 and 4; the details of the
punching mechanism are shown here in section.
The side- frame members 18 and {4 each support
a casting 55. This casting may have a lower flat
attaching flange 5§, which fits on the vertical
flange {§ of the side frame member {4 and has a
shoulder 57 engaging the top of the flange 8.

Attaching flange 56 has threaded bores 53 for
receiving the screw bolts 89 which pass through
apertures €8 in the side frame member {4, and
are threaded inte the attaching dange 58. Above
the attaching flange 88 the casting 55 has an up-
wardly extending housing formation comprising
the yoke wall §¢ and a pair of side flanges 62, §3.

The yoke wall .8! is integrally. joined to the
side flanges 62 forming a half-round end housing
and is provided with a curved top wall 84 closing
the top of this casting. At one side, that is, the
left side in Figure 3, the casting 55 supporis a
transversely extending bearing §5, the bearing
66 of which is provided with a rotatable shaft 7.

The shaft §7 carries a pinion 68, the hub 65 of
which is secured to shaft 67 by a set screw 790
and by means of a key and keyway 11, Figure 3.
The pinion £8 engages the teeth 72 of g rack har
13, and- the rack bar 73 is slidably mounted
against a guide surface 74 which forms a back
wall for engaging the side 15 of the rack bar,
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The castmgb §5 are formed with a pair of ver-
tically extending guide ribs 76 and 11, the for-
mer.of which bears:the surface 14 and the latter
has a guide surface. 18.. The guide rib 77 ter-
minates at 78, below the pinion, to expose the
teeth 12 of the rack for engagement with the
pinion 68.

Shaft 61 prOJects from the bearing 65 at one
side, that is, the bottom of Figure 1, where it is
provided with a hub 80 for supporting a counter-
we1ght 81 and a handle bar 82. Handle bar 82

may extend transversely through the bore 83 in .

the hub, and is used to actuate the punches, but
the counterweight 8! is supported upon a rod
84, which is secured in a bore in the hub 88,
Counterweight 81 is adjustably mounted on the
rod 84 by means of set screw .85, in such manner

as to effect a substantial balance of the weight .

of the punches and assembled ecross bar, rack,
ete.

The shaft 67 supports a pinion at each of its
ends for engaging a pair of racks 13, one of which
is located in each casting 55. The castings 55,
with their guide surfaces 78 and 714 also support
and guide g cross bar 86, Figure 4, which is car-
ried at each of its ends by a rack 73.

Por this purpose the cross bar may have at
each end a bore 87 for receiving a screw bolt 88
which is threaded into a threaded bore 83 in the
rack 13. The counterbore 99 communicates with
the bore 87 and is adapted to receive the head
of the bolt 88. Thus the racks 13 project upward
at right angles to the cross bar 8¢ and are held
in position to be engaged by the pinion §8.

The cross bar 86 supports a pair of guide plates 25

81, 92 which may be identical in construction.
Each guide plate comprises an elongated rectan-

6

103, the distances at which the punches are lo-
cated with respect to each other and with respect
to the edge of the belt- which engages the gulde
surface 108,

The punches 96 may be identical in shape, and
comprise tapered steel members provided with '
the flat end surface 108, and the axial threaded
bore 182, previously mentioned, for securing them

" to the punch heads 97. . Each punch has a cylin-
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gular strip of steel provided with apertures for -

receiving the screw bolts 93, by means of which
both guide plates are clamped to the cross bar
86. The guide plates are provided below the
cross bar 88 with the elongated slots 94 for pass-
ing the screw -bolts 25, by means of which the
punches are clamped in place.

Referring to Figure 7, each punch 96 is sup-
ported by a punch head 97, and the punch heads
9T may ceonsist of rectangular blocks of steel fit-
ting in between the plates 8!, 92, and having a
flat upper surface 98 engaging the flat bottom
surface 99 of the cross bar 86. ‘Each punch head
97 has a lower threaded bore 180 for receiving
the threaded stub bolt 18f, the other end of
which is threaded into a bore 102 in a punch 96.
Thus the punches are fixedly secured on the
punch heads 9T.

Each punch -head also has two laterally ex-
tending threaded bores 02a, 104a, these bores
registering ‘with the elongated slots 24 in the
plates 91 and 92, and receiving the screw bolts
85. Thus the screw bolts 95 may be loosened and
the punch-heads 97 may be slid longitudinally
of the cross bar 86 and adjusted to any position
desired, where they may be clamped by means
of the bolts 95 engaging plates 91, 92.

‘Each punch head may be provided with a
marker, such as a groove 83 at its lower edge
for registering with the scale divisions {84, which
are provided with indicia for indicating inches
and fractions thereof over the full length of the
plates 81, 92. The zero point of the indicia is
located at one end, as shown in Figure 4, in
alignment with the inner surface §08 of a guide
flange 32.

Thus the scale divisions 104, and their indicia
serve to indicate 'in connection with the pointers
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drical body 107 and a frusto-conical tapured end
108.

The tapered end 108 terminates in.a sharp cir-
cular edge (89, which is formed by providing a
circular bore {8 in the punch. 'The bore {10,
becomes larger upwardly and tapers downwardly
so that the punches {11 pass upward easily and
are directed outwardly at an enlarged side aper-
ture 112,

The center of each circular punch edge 109
is accurately aligned with the pointer 103 on the
punch head 87, and the pointer 103 may be lo-
cated after the punclhi” has been secured to its
head.

A multiplicity of punches and punch heads are
provided so that any number of holes may be
punched in a belt passing through the machine.
When the belt is narrower than the table the
extra punch heads may be slid over toward the
side of the table which is vacant and clamped
in place there.

In order to guide the punches 96, the two cast-
ings 85 also preferably support a pair of steel
bars {13, {14, Figure 3, which are located to en-
gage-the cylindrical sides of the punches 96 and
to guide them against tilting forwardly or back-
wardly. These guide bars 113, 114 may be se-
cured against the guide surfaces 18 and 74 of
the ribs 78, 17 at the table top, as shown in Pig-
ure 3, just above the top of the table and spaced

< therefrom sufficiently to pass any thickness of

belt that might be employed.

The lower edge 115 of one of these guide bars
is shown spaced from the belt 33 in Figure 4.
This lower edge {15 is preferably located below
the cutting edges 189 of the punches so that the
bars 113, 114 also serve to strip the belt from the
punches as the punches are raised.

In order to provide a backing against which
the belt may react as it is being punched, the
side frame members 13, 14 support a pair of
transversely extending sngle irons (18, 1117, Fig-
ure 3, one on each side of the aperture or slot
between the edges 21 and 22 of the table boards
{8 and 189.

Each of these angle irons {16, {{7 has its hor-
izontal flange 118 secured to the horizontal flange
I5 of the frame members {3 and i4 by a screw
bolt 119 and a suitable nut. The two vertieal
flanges 120 of the angle irons {16, {{7T are spaced
from each other an equal amcunt, such as the
spacing between the edges 21, 22 of the table
boards, and these vertical flanges support an
elongated strip {21 of hard wood which is se-
cured to them by through screw bolts 122.

The hard wood backing strip 121 has an up-
per flat surface 123 that is depressed below the
table top sufficiently to provide space for a re-
silient rubber back strip 124, which is cement-
ed to the upper surface 123 and which has its
upper surface flush with the table top.  Thus
the punches 96 are adapted to pass through the
belt and to press it against the rubber backing
strip 124, which the punch cutting edge 169
eventually engages. '

The rubber backing strip (24 serves to protect
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the sharp edge 109 of each punch 96, but the
hard wood back strip- 12{ assures a definite and
firm backing against which the punches may
react, if necessary, to assure a cleanly punched
hole.

The gutomatic stopping and holding devices 54
are preferably located between the punching
mechanism 53 and the feeding mechanism 34
so that the stop mechanism 54 is in position to

engage in the holes that have been previously.

punched. This device 534 may consist of a pair
of end castings 125, each of which has attach-
ing flanges {26 for receiving the clamping bolts
127, by means of which the castings 125 are
clamped to the vertical flanges 32 of the guide
members 3f.. Thus the castings {25 may be
moved to the right or left and adjusted as de-
sired.

A marking groove 12% on the castings 125 may
be located to register with the scale divisions
130 marked on the outside of the fanges 32,
and provided with numerals to indicate the
spacing from the line of centers of the punches
96.. Thus if the holes are to be spaced 12 inches
longitudinally of the belt, the castings 125 of
the stop device 54 will be located with the line
129 in alignment with the scale division bearing
an indicia {2 in inches. .

Each of the castings 125 has its upper end
formed with a pair of guide flanges {31, 132 for
guiding a cam: block (83. .The cam block {33
comprises a block of steel of rectangular shape
adapted to slide between the flanges (31, 132,
and formed adjacent its lower end with an elon-
gated rectangular aperture.i34.

Aperture i34 is adapted to receive the elon-
gated rectangular steel bar 185, which also passes
through a registering aperture in the web 135
of casting 28, Figure 5. The bar 3§ is pro-
vided at each end with a thrust washer 37 and
with .a through cotter pin (38, serving to pre-
vent longitudinal movement of the bar {35.

Referring to Figure 6, bar #35 carries a .plu-
rality of pins 139 similar in size and shape to
the punches 96, but the pins {38 may be solid
pins with a circular end of the same size as
the cutting end 108 of each punch 96. The pins
139 are carried by circular collars {40 having set
serews 141 extending through threaded bores
into a rectangular aperture {42.

The rectangular aperture 142 serves to mount
the pins 139 and collars 148, for sliding move-
ment on the bar (35. Any number of pins {389
may be. employed, but assuming that the belt
is properly aligned longitudinally of the table
engaging one. of the guide surfaces 32, a single
pin 13% may perform the function properly.

However, the bar {35 may be provided with a
plurality of pins {39,
will fall into the apertures. that have been

previously punched by the punches 96, and. the

castings 125 may be so located longitudinally
of the table that the spacing between the axes
of the pins 189, and the axes of the punches 9§
is the desired longitudinal spacing of the holes
whiech are to be punched in the belt.

In order to: lift.the pins 138 from the holes
in the belt the blocks {33, Figure 5, may each
be provided with a side slot {43, having at its
upper side an engaging surface (44 for engage-
ment with the pin {45 carried by shaft 148.
Shaft 146 is rotatably mounted in bearings {47
in each of the castings {25, and shaft (46 is
provided with a2 handle {48 at cne end.

The handle {48 has two positions. When the

so . spaced that they.
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handle {48 is in the position of Figure 5, it sup-
ports the block 33 in such a position that the
bar 135 and its pins {39 rest on top the belt
33, as shown in Figure 6, but there is sufficient
clearance between the bar 135 and the bottom
of the slot i34 so that the pins 139 can drop
down into engagement with the table top 19,
when the apertures {49 in the belt 33 move over
into registry with the pins 139.

When the handle (48 is turned downward
counterclockwise until the end of the pin 145
engages surface {144 of block 133, then the block
133 is lifted sufficiently so that it lifts the bar
135 and pins {38 out of the belt apertures 149,
and it may hold the pins 139 above the belt tem-
porarily.

The punch mechanism is preferably covered
with a U-~-shaped hood 155 of sheet metal, such
as steel, which is shaped to fit on the recessed
attaching flanges {51, carried by castings 55, to
which the sheet metal hood ‘is secured by the
screw bolts 152, 'This U-shaped hood extends
from one casting 5% to the other and covers and
encloses the rack and pinion mechanism while
leaving the punches and their supports open for
adjustment.

The operation of my belt punching machine
is- ag follows: The belt which may be leather,
rubber, canvas or of any suifable composition
or fabric, may be supported on a roll on the
floor or con-suitable bearings at the leit end of
the machine, Figure 1. In some embodiments
of the invention the punch shaft may be driven
by means cf a suitable electric motor and re-
ducing gearing, controlled by suitable switches
to eliminate manual labor.

The punches should then be lifted by moving
the handle 82 to the position of Figure 2, in
which the counterweight 81 holds the pinions
8§ in such position as to hold the racks 13 up,
as shown in Figure 3.

The belt is then fed over the table top 18 until
it is in position to punch the first set of holes,
the longitudinal position of which should be
With the belt. held by hand in proper
position under the punches, the handle 82 is
turned clockwise and forced down until. all of
the holes desired are punched at once, the
punches having been previously set in proper
transverse position ¢n the punch supporting bar
86.

The stop device 54 has been previously set to
such a position longitudinally of the machine as
corresponds to the desired longitudinal spacing
of the holes in the belt. The belt is then fed
across.the table top with the handle {48 of the
stop. device {25 in the position of Figure 5, and
the pins 139 riding on top the belt 33.

As the belt slides toward the right the pins
wil]l eventually drop into the first-punched aper-
tures {49, when the movement of the.belt should
be stopped, as it is now. in position to punch the
next holes. These holes may then be punched
in the same way by forcing the handle 82 on
punching mechanism 53 downward toward the
right in Figure 2.

In the course of its movement across the table
top, the leading edge of the belt 33 will even-
tually reach the feed rollers 44, 48. These should
be adjusted to receive the helt between them,
and thereafter pressure may be applied to these
two rollers by means of the screw bolts 51, so
that they grip the belt.

Then assuming that the second row of holes
has been punched, the automatic stop device 123
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Tay have its handle pushed downward counter-
clockwise ih Figure 5 to raise the pins 139. While
the pins are raised and the punch is raised,
the crank 46 of the feed device 34 may be turned
in a clockwise direction. This draws the belt
33 longitudinally of the table tops 18,
since the last apertures i49 have passed to the
right beyond the pins (39, the automatic stop
device 125 may have its handle 148 again moved
to the position of Figure 5.

Then the pins {38 will rest on top of the belt,
‘as. shown in Figure 6, and they are ready to
drop into the next apertures 149, as these come
into registry with the pins 139 in the passage
of the belt 33 ftoward the right in Figure 6.
When the pins 139 are located in the last cutb
apertures 149, then the belt is located in po-
sition to punch the next row of apertures, which

is done by rotating shaft 67 clockwise in Figure 2

by means of handle 82. As this is done the
pinions 68 drive the racks 73 downward and
force the punches through the belt.

-When the punching has been accomplished
the handle 82 is moved back upward in counter-
clockwise direction in Figure 2, withdrawing the
punches, and during this: movement guide bars
{13, 114 strip the belt from the punches. The
belt is now ready to be moved to the right an-
other. step, the extent of which is determined
Dby the location of the pins 139.

" As the belt moves from left to right the punch-
ings which are discharged from the punches on
the top of the belt are aubtomatically guided
across -the belt by the bar 159, and discharged
on the floor or in a receptacle through hole i56.

My method of punching belts comprises the
feeding of a belt longitudinally across a suitable
support and urging it toward one side to guide
the belt at one of its edges, stopping the feed

of the belt at predetermined - positions, which’
positions are determined by the engagement of:

the last-punched holes with dummy pins suit-
ably located on the support and riding on the
" belt surface at.a spacing from a punch which
is determined by the desired longitudinal dis-
tance between the holes, punching a-multiplic~
ity of holes simultaneously while the. belt is
held in such position by the dummy pins, re-
moving the punches from the belt, "lifting the
dummy pins from the holes in the belt, feed-
ing the belt onward past the dummy pins and
punch, permitting the dummy pins . to ride on
top the belt, and continuing its feed wuntil the
dummy pins drop in the last cut apertures, and
thereupon punching the- next: series of holes
located transversely of the belt.

Thereafter the belt is successively fed stopped
and punched with holes, which are equally spaced
longitudinally of the belt and equally spaced
transversely of the belt until the entire belt is
provided with the desired holes.

It  will thus be observed that I have invented
an improved method and machine for punching
belts, by means of which the belt is autormatically
brought into proper position for the punching
of a multiplicity of holes in one operation, and
each successive series of holes is located in the
proper position longitudinally of the belt.

By my method and machine a great deal of
time and labor is saved, and belts which took
days to punch may now be punched in a few
hours.

The present machine. is adapted to be adjusted
for various 51zes of belts and for various num-
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bers and locatlons of apertures, and will meet a
great number of different requirements. ‘
While I have. illustrated a preferred embodi-

‘ment of my invention, many modifications may

be made without departing from the spirit of the
invention, and I do not wish to be limited to the
precise details of construction set forth, but de-
sire to avail myself of all changes within the
scope of the appended claims.

Having thus described my invention, what I
claim ,as new and desire to secure by Letters
Patent of the United States, is:

1. In a belt punching machine, the combina-~
tion of a supporting table having a plurality of
legs and a pair of longitudinally extending angle
irons carried thereby, a platform carried by said
angle irons for supporting a belt, a pair of feed
rolls mounted at the output end of said machine
and comprising a lower driving roll having a re-
silient tubular cover for engaging the bottom of
the belt and provided with a crank, and an upper

“pressure roller for engaging the top of the belt,
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a pair of combined housing and guide members
carried by said angle irons and extending up-
wardly at opposite sides of said table, said latter
members being formed with aligned bearings for
receiving -an actuating shaft having a balance
weight and an actuating arm, a pinion carried
by said shaft in said latter member opposite a ver-
tically extending rectangular guide slot, a hori-
zontal bar provided with an upwardly extending
rack at each end, the said racks being mounted
in said slots. in engagement with said pinions,
said-horizontal bar being provided-on its opposite
sides” with horizontally slotted depending punch
guide plates, said punch guide plates being pro-
vided with linear indicia and scale divisions for
indicating the spacing of punches, a plurality of
punches carried . by said horizontal bar, each
punch comprising a rectangular-sided block fit-
ting between said punch guide plates and hav-
ing a depending punch on said block, said block
having a marker for cooperation with said scale

_divisions, said marker being aligned with the cen-

ter of the punch, threaded means passing through
said slots and threaded into said block for clamp-
ing the punch blocks in adjusted position trans-’
versely of said horizontal bar, the top of each
block engaging the bottom of said horizontal bar
to take the thrust on the punch.

2. In & belt punching machine, the combina-
tion of a supporting table having a plurality of
legs and g pair of longitudinally extending angle
irons carried thereby, a platform carried by said
angle irons for supporting a belt, a pair of feed
rolls mounted at the output end of said machine

“and comprising a lower driving roll having a re-

silient tubular cover for engaging the bottom.of
the belt and provided with a crank, and an ub-
per pressure roller for engaging the top of the
belt, a pair of combined housing and guide mem-
bers carried by said angle irons and extending
upwardly at opposite sides- of said table, said
latter members being formed with aligned bear-
ings .for. receiving an actuating shaft having a
balance weight and an actuating arm, a pinion
carried by said shaft in said latter member oppo-
site a vertically extending rectangular guide slot,
a horizontal bar provided with an upwardly ex-
tending rack at each end, the said racks being
mounted in said slots in engagement with said
pinions, said horizontal bar being provided on
its opposite sides with horizontally slotted de-
pending punch guide plates, said punch. guide
plates being provided with linear indicia and
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scale divisions for indicating the spacing of

‘punches, a plurality of punches carried by said

horizontal bar, each punch comprising a rec-
tangular-sided block fitting between said punch
guide plates and having a depending punch on
said block, said block having a marker for co-
operation with said scale-divisions, said marker
being aligned with the center of the punch,
threaded means passing through said slots and
threaded into said block for clamping the punch
blocks in adjusted position transversely of said
horizontal bar, the top of each block engaging
the bottom of said horizontal bar to take the
thrust on the punch, an angle iron guide member
carried by said table top and extending longi-

‘tudinally of one edge thereof for guiding a belt,

and a plurality of diagonally extending rollers
engaging the top and bottom of said belt at the
inlet end of said machine and driven by said belt
as it is fed through the machine, the said diagonal
rollers producing a lateral component which
guides the belt against said latter guide at all
times.

3. In a belt punching machine, the combina-
tion of a supporting table having a plurality of
legs and a pair of longitudinally extending angle
irons carried thereby, a platform carried by said
angle irons for supporting a belt, a pair of feed
rolls mounted at the output end of said machine
and comprising a lower driving roll having a re-
silient tubular cover for engaging the bottom of
the belt and provided with a erank, and an upper
pressure roller for engaging the top of the belt, a
pair of combined housing and guide members
carried by said angle irons and extending up-
wardly at opposite sides of said table, said latter
members being formed with aligned bearings for
receiving an actuating shaft having a balance
weight and an -actuating arm, a pinion carried
by said shaft in said latter member opposite a
vertically extending rectangular guide slot, a hori-
zontal bar provided with an upwardly extending
rack at each end, the said racks being mounted
in said slofs in engagement with said pinions,
said horizontal bar being provided on its oppo-
site sides with horizontally slotted depending

~punch guide plates, said punch guide plates be-

ing provided with linear indicia and scale divi-
sions for indicating the spacing of punches, a
plurality of punches carried by said horizontal
bar, each punch comprising a rectangular-sided
block fitting between said punch guide plates and
having a depending punch on said block, said
block having a marker for cooperation with said
scale divisions, said marker being aligsned with
the center of the punch, threaded means passing
through said slots and threaded into said block
for clamping the punch blocks in adjusted posi-
tion transversely of said horizontal bar, the top
of each block engaging the bottom of said hori-
zontal bar to take the thrust on the punch, each
of said housing members also supporting a longi-
tudinally slotted guide member for the depend-
ing punches above the belt, the said guide mem-~
ber holding the depending punches in alighment
and its lower surface engaging the belt to strip
it off the punches.

4. In a belt punching machine, the combina-
tion of a supporting table having a plurality of
legs and a pair longitudinally extending angle
irons carried thereby, a platform carried by said
angle irons for supporting a belt, a pair of feed
rolls mounted at the output end of said machine
and comprising a lower driving roll having a
resilient tubular cover for engaging the bottom

(S
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of the belt and provided with a crank, and an
upper pressure roller for engaging the top of the
belt, a pair of combined housing and guide mem-
bers carried by said angle irons and extending
upwardly at- opposite sides of said table, said
latter members being formed with aligned bear-

" ings for receiving an actuating shaft having a
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bhalance weight and an actuating arm, a pinion
carried. by said shaft in said latter member
opposite a vertically extending rectangular guide
slot, a horizontal har provided with an upwardly
extending rack at each end, the said racks being
mounted in said slots in engagement with said
prinions, said horizontal bar being provided on its
opposite sides with horizontally slotted depend-
ing punch guide plates, said punch guide plates

‘being provided with linear indicia and scale

d.ivisionsrfor indicating the spacing of punches,
a plurality of punches carried by said horizontal

‘bar, each punch comprising a rectangular-sided

block fitting between said punch guide plates and
having a depending punch on said block, said
block having a marker for cooperation with said
scale divisions, said marker being aligned with
the center of the punch, threaded means passing
through said slots and threaded into said block
for clamping the punch blocks in adjusted posi-
tion transversely of said horizontal bar, the top
of each block engaging the bottom of said hori-
zontal bar to take the thrust on the punch, and
a diagonally extending ‘fixed barrier carried by
caid table top between the feed rollers and the
punches,; said table top having an aperture for
punchings at the end of said barrier which . is
nearest to the feed rollers, the barrier impelling
the punchings laterally toward said aperture at
the side of the table opposite from said guide as
the belt progresses.

5. In a belt punching machine, the combina-
tion of a supporting table having a plurality of
legs ‘and a pair of longitudinally extending angle
irons carried thereby, a platform carried by said
angle irons for supporting a belt, a pair of feed
rolls meounted at the output end of said machine
and comprising a lower driving roll having a
resilient tubular cover for engaging the bottom

‘of the helt and provided with a crank, and an

upper pressure roller for engaging the top of the
belt, a: pair of combined housing and guide mem-
bers carried by said angle irons and extending
upwardly at opposite sides of said table, said
latter members being formed with aligned bear-
ings for receiving an actuating shaft having a
balance weight and an actuating arm, a pinion

5 carried by said shaft in said latter member op-

posite a vertically extending rectangular guide
slot;, a horizontal bar provided with an upwardly
extending rack at each end, the said racks being
mounted in said slots in engagement with said
pinions, said horizontal bar being provided on its
opposite sides with horizontally slotted depend-
ing punch guide plates, said punch guide plates
heing provided with linear indicia and secale divi-
sions for indicating the spacing of punches, a

;v plurality of punches carried by said horizontal

bar, each punch comprising a rectangular-sided
block fitting between said punch guide plates and
having a depending punch on said block, said
block having a marker for cooperation with said
scale divisions, said marker being alighed with
the center of the punch, threaded means passing
through said slots and threaded into said block
for clamping the punch blocks in adjusted posi-
tion transversely of said horizontal bar, the top of
each block engaging the bottom of said horizontal
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bar to take the thrust on the punch, said table
top having a pair of angle iron guides extending
along the sides of said table, a pair of bearing
members slidably mounted for adjustment on
said guides longitudinally of said table top, a
transversely extending pin bar slidably mounted
for vertical movement in said bearing members, a
shaft rotatably mounted in said latter bearing
members and means carried by said shaft for
lifting said pin bar, said means being rotatable
into a position where the pin bar may drop by
gravity, the said bearing members being adjusted
to a longitudinal position on said table top equiv-
alent to the longitudinal spacing between the
apertures to be punched, and the feeding pro-
gressing until the pins of the pin bar drop into
the last punched apertures, when the belt is in
position for the punching of the next set of
apertures.
FREDERICK T. MELBERG.
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