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1

Introduction

This invention relates to sheet metal working
machines and more particularly to apparatus of
this nature that is utilized to manufacture heat
exchange units.

Heat exchange apparatus of the radiator or
convector type generally include, as heat radiat-
ing or condensing units, tubes or rods on which
are mounted a plurality of perforated metal plates
or fins. The making of such units in production
quantities presents a considerable problem to the
manufacturer as the fins must be strung in
equally spaced apart relationship on the tubes,
and the correct number of fins must be placed on
each tube. The spacing of the fins and the hum-
ber required vary according to the size of the
unit being constructed and the particular radiat-
ing or absorbing qualities desired. Machines
have been designed for this purpose, but most of
these are complete units which can be utilized
only for this purpose and moreover are items of
considerable expense to the manufacturer as they
are mainly of complicated structure involving the
use of complex systems of cams, sprockets, chains
and spacers. The present invention gsims to pro-
vide a novel apparatus to perform this operation
that is simple and economical in design and which
can be attached to any standard metal working
machine having an automatic strip feed for ex-
ample a metal stamping machine, or dieing ma-
chine,

Applicant’s development

‘The invention is an apparatus for mechanically
loading exact numbers of metal fins on tubes or
rods that is designed as an attachment for 2 metal
working machine.

According to the invention, the apparatus in-
cludes means wherein the working movement of
the machine to which it is attached actuates a
shear to sever the individual plates or fins from
a strip or roll of material as it is passed through
the stamping machine for perforation. Plate
loading mechanism is also provided that acts in
conjunction with the shear to place the individual
plates or fins on the tubes, and adjustable tube
supporting means are provided to support the
tubes in loading and unloading position relative to
the loading mechanism. Automatic stopping
means are provided on the tube supporting means
whereby the stamping machine to which the ap-
paratus is attached is stopped when a predeter-
mined number of plates have been loaded on the
tubes.

More specifically, a preferred construction of
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the apparatus includes a plate loading and shear-
ing mechanism that is adapted to be attached di-
rectly to the metal stamping machine. Accord-
ing to the invention this apparatus is secured to
the machine by attachment to a drive piate that
is bolted directly on to the head of the stamping
machine. Vertical shear guiding members are
also provided that are attached to the machine so
as to mainfain alignment of shear and loading
mechanism relative to the machine bed.

A shear slide is attached to the drive plate and
a shearing plate attached to the shear slide so
that the downward motion of the head of the
stamping machine also actuates the shear slide
and shear to sever individual fins or plates from
the strip of material as fed through the stamping
machine for perforation. The loading mechanism
is also supported by the drive plate and means
are provided between the drive plate and loading
mechanism whereby a ramming plate is actuated
simultaneously with the movement of the shear
to urge the severed plates downwards into engage-
ment with the tubes or rods that are to be loaded.
A loading cage is mounted on the upper end of a
tube supporting and positioning frame so that
the plates are maintained in correct alighment
as they are being forced downward onto the tubes.
The tube supporting and positioning frame that
supports the tubes relative to the loading cage
and loading mechanism for loading is positioned
directly .below the loading mechanism so as to
support the tubes in substantially vertical aligh-
ment. Preferably the tube supporting frame is
hingedly mounted on a securely anchored base
so that it can be swung down for loading of tubes
and unloading of completed units and upwards
to a vertical position so as to support the tubes
in fin receiving position. A pair of frame support
standards are bolted to the stamping machine and
the supporting frame is engaged with these stand-
ards to retain it in the upright position. The tube
supporting irame is adjustable to suit various
lengths of tubes or rods, and is adapted to sup-
port a plurality of tubes for simultaneous ioad-
ing. An adjustable tube supporting carriage is
slidably mounted on this frame and is adapted
to hold the tubes in spaced apart relationship to
receive the plates or fins as they are delivered by
the ramming plate of the loading mechanism.
Means are provided on the carriage and frame
whereby the stamping machine and Iloading
mechanism are stopped when a predetermined
number of plates have been loaded on the tubes
and also to stop the stamping machine if the
loading apparatus should jam.

Having thus generally described the nature of
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the invention particular reference will be made
to the accompanying drawings, and in which:

Tigure 1 is a front elevation partially in sec-
tion of a preferred construction of the apparatus
as it may be attached to a metal stamping ma-
chine.

Figure 2 is a side elevation of the apparatus as’

shown in Figure 1.

Figure 3 is an enlarged diagrammatic view
partially in section of the preferred arrangement
of loading ram and shear.

Tigure 4 is a top view of a portion of the appa-
ratus corresponding to Figures 1 and 2 illustrai-
ing in plan the relative positions of the shear and
ramming plate.

Figure 5 is an enlarged detail view partially in
section illustrating the supporting frame lock-
ing pin.

Pigure 6 is an enlarged detail view illustrat-
ing the locking means of the sliding carriage.

TFigure 7 is an enlarged detail view in section
illustrating a portion of a tube and rod with a
locating metal nose in position.

Figure 8 is an enlarged detail view partially
in section of the arm and plunger of the auto-
matic stopping device.

Figure 9 is an enlarged detail view partially
in section of one of the adjustable pillar sup-
porting members on the sliding carriage.

Figure 10 is a diagrammatic view of a strip
of perforated metal plate as it would appear prior
to cutting and loading.

Figure 11 is a diagrammatic view of a section of
tubing completely loaded with metal fins to form
a unit for a radiator or convector.

wWith particular reference to the drawings
illustrating a preferred construction of the device,
the main tube supporting frame consists essen-
tially of two vertical frame members {2 and 14
linked by two horizontal plates 16 and {8 at
the bottom and a U-shaped bar 20 at the top.
This frame is hinged at the base to a pair of
angles 22, which are preferably securely an-
chored, for example, to a concrete foundation as
is shown in Figure 1, and is retained in vertical
position by engagement with a pair of frame
supporting members (9 that are bolted to the
lower portion of the stamping machine. A lock-
ing pin 21 is slidably mounted in the frame and
is adapted to engage in a hole in supporting
member {9, so that the frame can be swung up or
down as required as indicated in dotted lines in
Figure 2.

The bottom plate 18 of the supporting frame is
provided with a plurality of tapped holes and the
required number of tube supporting rods 24 are
screwed into these holes (for example four rods
as is illustrated in Figure 1). The rods 24 are
provided with locknuts 26 so that they can be
locked into position on the plate {8 at the re-
quired height and are secured in the alignment
required by set screws 28 in the second horizontal
plate 16 through which they pass. The rods 24
have a diameter slightly less than the inside di-
ameter of the tubes 30 which are to be loaded
so that the tubes 30 can be slid over the rods.
When the tubes are in loading position, the rods
24 are tipped by hardened metal noses 32 whose
largest outside diameter corresponds to the out-
side diameter of the tubes 30 so as to provide a
guide for the perforated plates or fins 36 as they
are loaded onto the tubes 30.

Siiding carriage
An adjustable tube supporting carriage is slid-
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4

ably mounted on the vertical frame members 12
and 14 by bearing blocks 42 and 44 which are
joined by a horizontal plate 48.

The block 44 includes a right angle extension
45 and an electrical push button switch 41{ is
mounted on this portion of the block to form a
part of the automatic stopping means as will be
described in more detail later.

The carriage also supports 2 platform made up
of a horizontal plate 58 which includes openings
through which the rods 24 pass. Bearing angles
52, 51 are attached to the plate 59 adjacent each
end and bear against the inner surface of the ver-
tical frames {2 and {4 to slidably fit between
the blocks 42. £4 so that the platform can move
in the axial direction of the rods 24. The plate
59 is held above the plate A48 by springs 56
centered between the rods 24. 'The springs 86
are retained in position by spring guides 58 which
engage the springs 55 at either end and are
fastened to the plates 48, 50.

Threaded bushings §0 are mounted in the
openings in the plate 58 and are bored so as to
provide a sliding fit for the rods 24 (see Figure
9). The upper end of the bushings 60 are
counterbored to provide a seat for the end of the
tubes 38 and threaded over each of the bushings
60 is a sleeve 62 which is tapped for most of its
length so that the sleeve 62 can be adjusted ver-
tically: on the bushing 60. The sleeves 62 are
adapted to guide the tubes 30 into the recess in
the top of the bushings 0 and are provided with
set screws 64 so that they can be locked into
position. at the required height. The sleeves 62
also act as adjustable stops for controlling the
distance between the end of the tube 30 and the
first perforated plate 36 as is shown in Figure 9.

The sliding carriage can be adjusted to any
height depending on the length of the tubes that
are to be loaded. Notches 66 are provided on
the vertical frame member 14 at spaced apart
intervals and a locking pin 67 slidably mounted
on the block 44 is adapted to be pushed into
engagement with any of the notches 68 to hold
the earriage at the required height (see Figure 6).

Automatic stopping mechanism

An outwardly extending bracket 68 is secured
to the plate 50 and a plunger 76 mounted on the
bracket 68 is adapted to contact the electrical
switch 48 when the plate 50 is urged downwards
between the frame members {2 and 14.

The plunger 10 is preferably of a cylindrical
form and includes an opening in which is slidably
mounted a plunger rod T4. The plunger rod i
includes an outwardly extending collar 7§ which
serves as a seat for a spring 78 mounted on the
rod T4 and the plunger 79 is bored internally to
provide a chamber 8¢ to house the spring and rod.
The spring 78 and rod 74 are retained in posi-
tion within the plunger 78 by a threaded plug
82 through which the rod 74 passes. The plunger
70 is threaded exteriorly and is mounted in a
tapped opening 84 in the hracket 68 so thai it can
be adjusted vertically to vary the length of the
plunger rod 14 extending beyond the bracket 83,
and locked at the required height by a locknut 85.
In operation the plunger rod 74 presses down on
the push button &1 of the electrical switch a8
which is connected by a suitable circuit to the
motor of the stamping machine. This cuts off
the motor of the stamping machine and any addi-
tional strokes of the machine caused by the resid-
ual inertia of its fly wheel are taken care of by
the spring 78 which takes up the extra pressure
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which would otherwise be exerted on the push
button 41. An additional manual starting but-
ton 438 is also provided so that the stamping ma-
chine may be started by the operator from
adjacent the loading mechanism.

Plate shearing and loading mechanism

The shearing plate -86 and the plate loading
portion of the apparatus are attached i{o the
head of the machine in the following manner.
A drive plate 88 is secured to the head of the ma-
chine by suitabie bolts as shown in Figure 3,
and a shear slide plate 83 is bolted to this plate.
A pair of vertical shear guide members 82—83
are holted to the machine so as to maintain the
shear slide plate 98 in correct alignment with
the bed of the machine. The shear plate 86
together with a packing block 34 is bolted to the
shear slide plate 4% so that the shear plate 86
is maintained at the correct distance from the
bed of the machine to provide the shearing action.
Preferably, a hardened plate 86 is attached to
or set inte the edge of the bed of the machine
s¢c as to provide a shearing edge.

The plate loading mechanism consists of a
block {48 that is fastened to the shear plate 83
by suitakle bolts or screws. Through the block
{88 pass two connecting rods i82 that are at-
tached to a ramming plate 10£ that is positioned
below the bleck {88, A striking plate 185 is
fastened to the upper ends of the connecting rods
1282 by set screws and a pair of springs 188 are
mounted on the connecting rods {82 between the
biock 68 and the striking plate {95. A lever {18
is pivotally mounted on a bolt {12 mounted in
the drive plate 83 and an adjustable stop {{4 is
mounted on the fop of the vertical shear guide
member 92, As the shear slide 83 moves down-
ward with the down stroke of the stamping ma-
chine the lever {9 strikes the stop {{4 ai the
sarme moment the shear plate 88 cuts off the
stamped plate. As the shear continues past the
cutting edge 98 the lever {3 pivois about the
bolt {12 and hears down on the striking plate {85.
Additional downward motion is transmitted to
the ramming plate £84 through the connecting
rods {82 and the ramming plate {84 passes the
edge of the shear plate 8§ to force the cut off
plate into a loading cage and over the metal nosss
32 that are positioned on top of the tube sup-
porting rods Z4. 'The ramming plate {84 has
drilled holes 188 that are slightly larger than
the outside diameter of the tubes to be loaded
so that the rod noses 32 can pass through the
plate {68 as the plate moves down on them.
When the downward stroke of the machine is
completed and the shear slide 8§ moves upward,
the lever {18 releases its pressure on the striking
plate 185 and the springs {28 return the ram-
ming plate (84 back up to its original position
relative to the shear. The leading cage is made
up of two oppeosed plate guiding members 1{{ and
{12. The member i1 is rigidly attached to the
upper end of the vertical frame member {4 of
the tube supporting frame and the member {2
is adjustably secured to the upper end of the
vertical frame member {2 by set screws {14, This
allows the member {{2 to he moved towards or
away from the memher {i! to vary the size of
the loading cage for various sizes of stamped
plates.

Onperation

To load the device the locking pin 24 is removed
and the tube supporting frame first slung down
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to a sloping or horizontal position. Tubes of the
desired length are slid onto the rods 24, engaged
in the bushings 68 of the sliding cerriage and
the tube noses 32 are fitted into place. A
stamped fin is then fitted over all the tube nosss
32 and pushed down into the loading cage. In
this position the stamped part acts as a locating
brace, cenfering the tube noses 32 exactly in place
to receive the stamped plates as they emerge
from the stamping machine. 'The frame is then
swung back into vertical position relative to the
loading mechanism and locked in place on the
framel supporting standards {9 with the locking
pin 21.

The stamping machine is started and as each
finished stamped part is sheared off by the shear
plate 86 the lever 18 actuates the ramming plate
104 to force the stamped plate into the loading
cage and over the tube nosss 32. When the
stamped parts have filled the entire length of
the tubes, the next stroke of the ramming plate
{04 transmits its downward force through the
accumulated parts to the bushing sleeves 62 thus
forcing downwards the sleeves 62 the bushings
§0 and the plate 59 to which they are attached.

As the plate 50 moves down the plunger 18
mounted on the bracket 68 is also moved down-
ward so that the plunger rod 74 contacts the
push button 47 of the electrical switch 48 and
cuts off the stamping machine motor.

A protective feature is incorporated that stops
the machine should the loading apparatus be
jammed or any undue pressure be exerted on
the device. Any undue pressure on the tubes is
transmitted through the bushings 88 in which
the tubes rest, to the plate B0, plunger rod 74
and push button switch 4{ thus shutting off the
stamping machine.

While the present apparatus has been illus-
trated and described as being utilized for the
purpose of stringing perforated metal fins on
tubes for heat exchange units it is also contem-
plated that with slight modifications it could
also be used to string laminations, washers, or
similar continuously stamped products onto rods,
bolls, wire, or other rigid linking members.

I claim:

As an attachment for a power driven metal
stamping machine a Iloading apparatus for
stringing perforated metal plates on elongated
tubes comprising in combination, a plate leading
mechanism having a main supporting plate
adapted for connection to said machine power
drive, spaced apart guide plates, and a resilient-
ly biased ramming plate mounted on said sup~
porting plate for reciprocal movement relative
thereto in alignment with and between said
guide plates; and a multiple tube supporting and
positioning frame positioned below said plate
loading mechanism, said tube supporting frame
being hingedly connected to and extending up-
wardly from a base disposed beneath said plate
loading mechanism and including a pair of ver-
tical bars linked by a pair of horizontal plates
at the bottom and a substantially U-shaped bar
at the top so as to retain said vertical bars in
spaced apart parallel relationship, a plurality of
elengated rods mounted in said tube supporting
frame bottom horizontal plate sc as to extend
longitudinally in alisnhment with and between
said tube supporting frame vertical bars, said
elongated rods being adapted to internally sup-
port throughout their length tubes mounted
thereon, a tube supporting carriage including a
pair of spaced apart blocks mounted for adjust-
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able retention on said spaced apart tube sup-
porting frame vertical bars, a first horizontal
plate connected to and extending between said
blocks and including openings through which
said eiongated tube supporting rods pass and a
second horizontal plate mounted between said
plocks above said first plate for sliding move-
ment relative thereto, said second horizontal
plate being supported ahove said first herizontal
plate by a plurality of springs mounted there-
hetween, and a plurality of adjustable pillar
bushings mounted on said upper horizontal plate
with one of said bushings surrounding each of
said elongated rods and each being adapted to
sunport a tube end in axial alignment relative to
said loading mechanism, and power drive stop
means mounted on said tube supporting frame
and stop engaging means mounted on said upper
horizontal plate adapted to engage said stop
means, whereby said plate loading mechanism is
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stopped when a predetermined number of perfo-
rated plates have been loaded on tubes mounted
on said supporting rods and pillar bushings.
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