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INKY Toy “Spitfire” wheels,
bicycle mudguards, television
sets and ladies' handbags may a
first sight appear to have little in
common. There is a linking factor,
however, this being the need for
enormous quantities of the products
to be manufactured, economically,
It is therefore absolutely essential
that the components which make up
the wvarious products can be put
together easily and cheaply and that
they do not fall to pieces in use,
This is where modern riveting
scores over most other fastening
YSLEIS,

The term “‘rivet” normally con-
jures up the vision of a large thread-
less bolt which 1s placed by hand
inta a pre=drilled hole and hammered
over to secure the jomnt. While
rivets of this tvpe were used exten-
sively by blacksmiths many vears
dgo, modern  Aubomene  rivetin
bears very little resemblance to su.:ﬁ
ponderous technigues.

The majority of riveted joints on
domestic, ¢lectrical and automotive
applications require rivers between
we i and }oin. in diameter which
are churned out by the million in
two basic types—tubular and bifur-
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Part1

By P. Blythe

cated, each having their own par-
ticular fields of use.

It is in the riveting of football boot
soles, handbags, cardboard and ply-
wood boxes that one normally finds
the bifurcated type of river which, as
its name implies, has o split or
slotted shank., These fasteners do
not reguire pre=drilled holes to be
provided and are capable of being
driven into thin sheet metal and ply-
wood 1o give an almost indestroct-
ible fixing (ury taking to picces a
riveted ten chest!).  Bilurcated
rivets may also be seen reinforcing
the pockets of overalls and fixing the
metal buttons in place.  When a very
neat finish is desired on the reverse
side of a joint secured by a bifurcated
rivet, the turned-back prongs may
not be sufficiently smooth, Close
inspection of a shopping bag or a dog
lead will reveal a small shiny cap into
which the river is automatically
driven during the riveting operation.

So much for bifurcated rivers, but
what do we use for securing the
pivoting joints of twbolar garden
furniture and cir windscreen wipers
Both of these applications require a
very neat and smooth finish with the
head and clinch (rumed-over end)

“Rivetin
Situation”

—leading up to a Meccano
model of an automatic
rivet-making machine

being simular in stze and appearance.
The requirement in this case is for a
rivet which can be inserted into the
work and given o single blow 1o form
the turn-over without any buckling
of the shank. In addition to this,
for certain applications the joint
must pivor with a specified tightness.
This rather demanding requirement
15 very  adequately filled by a
specially-developed  tubular  rivet
introduced a few vears ago and now
produced in extremely large quan-
TITICS.,

Further problems are presented
when rivering  fragile or  britle
plastic components of the tvpe
commonly emploved in the elec-
trical industry.,  Metal terminals or
even additional mouldings are ofren
secured to such components, Joints
of this type are further complicated
by the material rhickness varving
greatly from one assembly o the
next, while the manufacturers insist
upon & tight fixing under all condi-
tions without the hits and pisces
becoming broken in the process.
Again, continuous research  has
resulted in a rivet for the job which
is a Further version of a mbular
rivet having o thin tapered wall ar
the hollow end, to allow the clinch
to be formed without undue pressure
while remaining sufficiently strong
to provide a really secure fixing,

With the increasingly varied and
specialised requirements of modern
industry the “family™ of rivets is
being constantly enlarged and now
includes shouldered rivets which
serve as pivots—have & close look at

Heading, n detniled Hivetlng Machine

built in Meccano by the author. Al-

though it does not actoslly rivet, it

reproduces all the movements of & full-

sike machinge—even down io the remlls-
the clitter!

Left, examples of the many different
tyvpes of modern rivet, each one de-
signed for lts own particular job,



the handle of & one gallon paint
can—and electrical terminal - pins,
the most common  application of
these being in the channel tuners and
printed circuit boards of T.V. sers.

So much for the various types of
rivets, but how on carth does one
insert 4 rivet into a pile of com-
ponents—certain of which have o be
correctly positioned—and then form
the nivet clinch? The answer here
lies in the latest developments of
automatic-feed nvelung equipment,
These machines are usually elec-
trically operated and have a hopper
into which the rivers are poured.
When the driving motor is switched
on, the rvers are sorted 1o the
correct attitude 1o slide down a
truck, along which thev then travel,
finally coming to rest in a pair of
spring-loaded jaws which place the
rivers one at a time inmo the stack of
COmMpOnents.

The problem of aligning the holes
in the parts during assembly is over-
come by the use of a device called a
“gpring centre anvil™.  The anvil—
which forms the clinch of the
rivet=—has o spring-loaded pilot pin
which protrudes sufticiently far to
enable the components to be loaded
on the pin which then passes through
the holes, When the machine foot
pedal 48 depressed by the operator,
the river is driven through the
spring-loaded jaws by & top punch,
the hollow shank end of the rvet
being located by the domed tip of
the anvil pin o guide it down into
the pile of components.  When the
pin 15 in its fully-down position, the
profiled tip forms the clinch of the
rivet.  This sequence of  events
takes 1 /5th of a second so it will be
seen  that, with the up-to-date
equipment and rivets now available,
the system of feircung s well able
to cope with modern requirements.

We have discussed briefly the
various types of rivets and means for
inserting them but what is the best
wiay o go about manulacturing
around 100 milllon rvets in one
week—the output of some of the
larger producers? A visit o
mokdern rivet factory is quite a8
memorable expenence due mainly to
the terrific noise emitted from the
rows of “heading machines™ as they
are called, munching their way
through coils of wire rather like
diners eating spaghetti!

There is no better system than
Meccano  for making  vour own
model heading machine which will
faithtully reproduce all the move-
ments of the real thing and with the
multiplicity of different movemenis
the completed header is fascinating
to waech,  The model is not difficult
to make and a very large stock of
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parts is not necessary.  Before we
lunge into the building details,
owever, a short description of the
construction and cperating sequence
of the real machine is necessary

Basically, the original version of
the “heading” machine consists of a
rectangular frame approximacely the
size of a4 small wardrobe laid on its
back, This frume is supported on o
cast iron stund to provide a conven-
tional working height,  Within the
frame slides the ram, moving
horigontally, this am being driven
by g substantial crankshaft mounted
across the frame and running in
journals provided rowards the rear
of the machine. The crank pin
carrics a connecting rod which, via
n togele linkage, propels the ram
back and forth. The linkage is s0
arranged thar the ram makes two
strokes per crankshaft rev.

At the front of the ram is super-
imposed the ool slide which moves
up and down, this being driven by a
separate mechanism,  The tool slide
carries two press tools, one mounted
above the other. As the river is
formed in two blows, the sequence
of events iz that the ram moves
forward with the ool slide “down"
to partially form the rivet head.
The ram then moves back when the
tool slide is lifted up ready for the
second forward stroke o complete
the rivet.

Cams and cccentrics mounted on
the outboard ends of the crankshaft
drive the ancillary mechanisms while
a large fiywheel on the left-hand end
keeps everything working smoothly.
Two cams are fitted to the flywheel
side, one for operating the punch
mechanism to produce hollow rivers,
while the other cam 15 emploved to
actuate a “knock-off " linkage which
gjects the completed river into the
catchment tray, Finally, on the
left-hand side is an eccentric to
operate the wire feed mechanism.

On the right-hand end of the
crankshaft is located 8 cam for the
roolslide lift mechanism, while o
crank mounted on the extreme end
operates the cut-off device, e a
mechanism which shces off the slugs
of wire from which the rivers are
produced. As  menuoned above,
the crankshaft i mounted towards
the rear of the machine, so that long
connecting rods extend towards the
front to impart the cam and ecccen-
tric  movements  to  the various
mechanisms  which  are  sinuated
round the actual forging arca.

Riveting rudiantor-grille mmrm:nli on

a B & TR Co. autometic-feed river-

setting machine st the British Leyland

{Austin Maorris) factory at Cowley,
Oxlord.

September 1972

The rivets themselves are made
from coils of wire which are mounted
hoerizentally upon a reel standing in
front of the forging machine. When
the machine is operating, the end of
the wire passes through straighten-
ing rollers and enters o cut-off die,
the end projecting sufficiently far to
make o rivet of the chosen length—
plus a bit extra for the rivet head.
The slug of wire is then cut off by a
cutter slide, mounted on the right
hand side of the machine. This
cutter carries a little piece of wire
across (o the main die where it is
pushed in by one of the two press
tools moving backwards and for-
wards on the front of the ram.
When the ram advanced on its first
forward stroke, the vertically sliding
toolbox is in its “down" position.
The slug of wire 15 given a Smart
clout to partially form the river head
Mow, the tum moves back, the tool-
box is ramsed to s “rop” position
and the ram is driven forward once
more on its final stroke to fully form
the rivet head. At this instant, a
cam on the left hand (flywheel side)
operates @ rocker, pushrod, tecond
rocker and punch pin o produce a
hole in the river shank,

Finally, as the mm moves back,
the above-mentioned cam advances
the punch pin further o eject the
finished river from the die, where it
5 knocked off the punch by an
extractor  mechanism, again  cam-
eperated from the lefi-hand side of
the crankshaft. The wire feed is
provided by an eccentric mounted
also on the lefr-hand side of the
crunkshaft which operstes u simple
pawl and ratcher  areangement.

There are two feed roller shafts,
these being gesrcd together and,
incidentally, accounting for the only
gears in the machine.
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Model Construction

Turning now to the Meccano
model, as already mentioned this is
not unusually difficult to assemhle
although care should of course he
tken to ensure framework rigidity
and the smooth-running of moving
parts,  Construction  begine  with
the two crankshaft bearing housings,
both of which are identical in con-
struction and may be buile up as
separate units for subsequent attach-
ment to the machine frame,

Each side plate is made up of a
Semi-circular  Plate bolted to »
24 » 14 in. Flanged Plate 1. The
patirs of side plates are joined by 2 in.
Strips and a built-up fexible plate 2
comprising two 5§ < 1} in, Flexible
Plates overlspped two holes at their
long edges and extended a further
three holes each way by two 2 -
14 in. Flexible Plates 3. Angle
Brackers join  the Semi-circular
Plates 10 the Flexible Plates, while
mounting flanges are provided by
2 in. Angle CGirders 4 bolted as
shown.

Body Assembly

In the case of the body, four
12} in, Angle Girders 5 provide the
main side members, these being
extended a further three holes for-
wirds by four 5| in. Angle Girders.
The lefi-hand side panel is filled in
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Left, one of the two ldentical cramk-
shaft bearing housings os it appears
remaved from the maching.

Helow, a top view of the main bod
section  without the crankshafi an
interna]l mochanisms.

bya 124 « 2} in. Strip Plate 6 and 2
24 =« 2] in. Flewible Plate, while a
9 = 21 in. Strip Plate and a 5} =
24 in. Flat Plate are used on the
right=hand side. Both side panels
are joined front and rear by four
T4 in. Angle Girders 7 while the rear
corners and the front right-hand
corner only are capped by vertical
24 in. Angle Girders 8. The back
of the body 15 enclosed by 51 =
24 in. and 21 % 2§ in. Flexible
Plates 9, similar Flexible Plates 10
being used o cover the front and
rear of the top surface of the body.
Plates 10 are fitted beneath the
flanges of the frame members,

Two further 7} in. Angle Girders
are bolted across the ingide of the
body to reinforce the edges of the
shove-mentioned  Flexible Plaes,
but note that, before fixing these
Girders in  place, each onec has
attached to s slotted flange two
Flat Trunnions 11 (leave one free
hole at each end.) These Trunnions
eventually carry the two fore and aft
rods on which the ram slides. The
rear T4 in. Cirder also carries on its
slotted flange a 14 in. Angle Girder
12, fixed centrally. The forward-
facing slotted flange of this short
Girder carries at each end, o Hinge.

At the centre of the front 74 in.
Girder s fixved the die hblock,
represented by a Channel Bearing 13
with its sides enclosed by o pair of
1 % § in. Angle Brackets, The
portion of the Channel Besring
protruding below the Girder has
bolted to it the 5-hole side of a
Corner Gusset—aone hole projecting
each end. The downward-facing
4-hole side is on the left and carries
4 rearward-facing Double  Bent
Strip 14, the bortom Bolt also recain-
ing an Angle Bracket, its free lug
facing towards the fromt of the
muchine.

Mow the two 71 in. Girders may
be bolted inside the frame, both with
their round hole Hanges facing the
front of the machine. 7§ in. Swrips
overlay the edges of the Flexible
Plates for neatness. The Angle
Bracket on the bottom of the Corner
Gusset is connected to the main
frame by o 2} in. Strip.

Using its round hole, an Angle
Bracket is next bolted through one
end hole of each of a pair of 9 in.
Angle Girders 15, a 1) in. Corner
Bracker 16 also being  bolted—
adjacent to the Angle Bracket—to
the right-hand Girder. These Gir-

ders, round hole flanges vertical, are
now fixed longitudinally within the
frame o provide the edges of the
rom slideway. Their rear ends are
bolted direct to the 7} in. cross-
member Girder, while the front ends
are attached by the slotted lugs of the
two Angle Brackets o the other
T4 oin, Angle Girder cross-member.
When correctly adjusted by making
full use of the slotted holes, the space
between the 9 in. Girder should be
2§ in., Qe room for o 24 in. Serip
with & in. ¢learance each side,

A pair of 54 - 2} in. Flexible
Plates 17 are each cxtended one haole
by two 2§ « 1} in. Flexible Plages,
these being bolted o partally fill in
the space at each side of the ram
slideway, the gap being ot the rear,
Suitable Srrips overlay these Flex-
ible Plates and 2} in. Strips are fixed
across ench side panel as shown,
The rear overlaying 24 in. Strips
serve alko @5 o base upon which o
bole the fromt of the bearing hous-
ings. To support the rear of the
housings two further 2} in, Serips
are bolted between Girders 15 and
the 12§ in. main side-members.

Fixed to the side of the frone lefi-
hand corner of the body is a vertical
2] in. Angle Girder, secured by its
slotted holes.  The remaining fAange
projects ourwards and to it is bolted,
centrally, a rearwards-facing Double
Bent Strip 18,

This now almost completes the
body assembly and the bearing
housings may be secured by bolring
the 2} in. Perforated Serips to the
glotted fHanges of the 2 in. Angle
Girders. Using an 11} in, Rod,
check that all four bearings are
precisely in line.  Packing Washers
should be added as necessary o
bring besrings into line,

At the right-hand side of the fionr
of the body is sccured n 4} = 2} in
Flat Plate 19 firted inside the frame,
Bath top and bottom lefi-hand fixing
Baolts also secure, by their round hole
lunges, a pair of 4} in. Angle
Girders: 20 artached so thar their
ends project a distance of two holes
from the lett-hand side of the frame
A vertical 2§ in. Strip 21 joins the
end holes of these Girders, thus
forming the beginning of the feed
roller ussembly.

Secured o the forward-facing
sloted Hanges of the two Girders, at
the right-hand end, s a 2} < 11 in.
Flanged Plote 22 and, ot the
opposite eénd, are two  forward-
facing 14 . Angle Girders. The
space between these parts—at the
top only—is filled in by a pair of
2} LY in, Flexible Plates 23, over-
lapped one hole. Note that the
right-hand Bolr also secures an over-

[eantinued on page 457)






