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20 Claims.

This application relates to machines and
methods for manufacturing bushings, particu-
larly those of the spirally rolled cylindrical type
illustrated herein and in the patent to Virgil
Oldberg 1,938,974, December 12, 1933, Figs. 4
and 5.

The principal object of the present invention
is to provide a machine and a method for man-
ufacturing a spirally rolied cylindrical bushing
from a ribbon of metal or the like economically
and expeditiously. :

In general the method may be described sub-
stantially as follows: A flat ribbon of stock is
fed into a cutting die which cuts the ribbon into
lengths suitable for producing the finished bush-
ing, the line of cut being across the edges of the
ribbon and at an acute angle to these edges and
to the direction of feed of the stock. The
lengths are fed into a stationary spiraling die
which rolls and draws the lengths into spirally
rolled cylindrical bushings, and as each length
is pushed towards the spiraling die it pushes the
preceding length through the spiraling die, and
as each length is rolled in the spiraling die it
pushes the preceding length, already rolled into
s bushing, out of the spiraling die and into a
receiver for finished bushings.

The spiraling die includes a stationary sleeve
having a bore whose inside diameter is substan-
tially equal to the outside diameter of the fin-
ished bushing, and supported within the sleeve
is a mandrel having a cylindrical part whose out-
side diameter is substantially equal to the inside
diameter of the finished bushing. The lengths
are rolled on this mandrel part and against the
wall of the bore of the sleeve in the space be-
tween this mandrel part and the bore info fin-
ished spirally rolled cylindrical bushings.

The spiraling die is so positioned with respect
to the direction of feed of the stock that ifs axis
of rolling, namely the common axis of its man-
drel and bore, is at an obtuse angle to the di-
rection of feed, and the mandrel of the spiraling
die is vprovided with a spirally formed shoulder
which by a combined rolling and drawing action
causes the lengths fed into the spiraling die to
be rolled and drawn, due to the pressure of the
lengths behind them, into a spirally rolled
bushing.

The machine in general may be characterized
as comprising a cutting die, and a spiraling die,
means for feeding ribbon stock into the cutting
die, and means for feeding lengths of stock posi-
tively and with adequate pressure into the spi-
raling die.. It is observed that the blade of the

(Cl. 153—66)

cutting die and the rollers of the feed means are
the only moving parts of the machine, and that
the spiraling die is a stationary part of the ma-
chine and contains no moving parts.

For an understanding of the method and ma-
chine here disclosed, reference will be had to the
appended drawings and the accompanying spec-
ification.

In these drawings:

Fig. 1 shows a spirally rolled bushing repre-
senting the finished product of the method and
the machine;

Fig. 2 is a top plan view of a horizontally ar-
ranged machine;

Fig. 3 is an elevation view of the machine of
Fig. 2;

Fig. 4 illustrates the cutting operation which
cuts ribbon into lengths;

Tig. 5 illustrates the relation of the spiraling
die to the direction of feed of the lengths;

Fig. 6 shows the mandrel of the spiraling die;

Fig, 7 is a view of the mandrel as if from the
direction of the arrow T of Fig. 6;

Fig. 8 shows the sleeve of the spiraling die and
the arrow thereof illustrates the direction of
feed thereinto of lengths of stock;

Fig. 9 is a section as if on the line 9—8 of
Fig. 8; .

Fig. 10 is a top plan view of the sleeve; and

Fig. 11 is a bottom plan view of the sleeve.

The finished product (Fig. 1) is in the nature
of a spirally rolled cylindrical bushing 10, pref-
erably of steel or the like, and having at one
end a lug i1 and at the other end a notch 12; as
illustrated, these are of complementary form and
diametrically opposed.

For manufacturing bushings of the character
of Fig. 1 in quantities, economically and expedi-
tiously, there is provided a machine whose ar-
rangement of parts is illustrated best in Figs. 2
and 3. Referring to these figures it will be seen
that the machine includes a. positive drive feed
means whose rolls 28 feed a ribbon 21 of stock
from a reel 22 into a cutting die, and it is ob-
served that the width of the ribbon of stock from
edge to edge is equal to the distance D between
the turns of the spiral line of Fig. 1. The feed-
ing rolls are actuated to feed the ribbon posi-
tively and intermittently into a cutting die hav-
ing a stationary base 23 and a vertically recip-
rocating cutting head 24 whose blade is posi-
tioned to cut the ribbon on 2 line 25 from edge
to edge of the ribbon 21, thus forming lengths of
stock 26. The cut line is at an acute angle “A”
(Fig. 4) to the edges of the ribbon and to the
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direction of feed as illustrated, and the blade is
formed so that the cut line has a scallop which
provides in the leading end of the ribbon a notch
which forms the notch {2 of the bushing and in
the trailing end of a length 28 a complementary
projection which forms the projection {{ of the
bushing. In the preferred embodiment the scal-
lop is in the form of a semi-circle whose center
is on the cut line 25, and midway between the
edges of the ribbon.

For different sizes or diameters of bushings
different cutting dies will be used, and the angle
“A” which determines the relation of the cut
line 25 to the direction of feed, while generally
the same for all sizes or diameters of bushings,
will be specifically different, the angle being

most acute in the case of small sizes and pro-

gressively increasing as the size or diameter of
the bushings increases. It is preferred, however,
in all cases to have the scallop of the cutting
blade midway between the edges of the ribbon
with its center on the cut line 25.

The cutting die is actuated by means (not il-
lustrated) properly timed to the means for caus-
ing rotation of the positive drive feed rolls so that
the ¢utting die is at rest when the feed rolls ac-
tuate for feeding and vice versa; in other words,
the feeding means and the cutting die operate in-
termittently and successively in properly timed
relation. :

Cut lengths are forced out of the cutting die by
the ribbon being fed into the cutting die and are
forced into the positive drive knurled rolls of the
feeding means 27 which, with tremendous pres-
sure, and intermittently, force cut lengths into
the spiraling die referenced generically 28, and
the cooperation of the lugs and the projections
formed by the scallops at the cut lines interlocks

. the lengths and prevents relative shifting of the

40

same preceding and during such feeding. The
positive drive feeding means 27 are actuated in-
termittently and in synchronism with the feeding
means 28 so that no jamming of the parts in the

- cutting die can take place, for as ribbon is fed

45

into the cutting die, cut lengths are fed into the
feeding means 27 and moved away from the cut-
ting die.

As stated above, the spiraling die is positioned

< to receive the leading ends of cut lengths as these
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are forced into a slot 29, Fig. 8, of the sleeve 30
which is formed with a base 31 securely attached
to the bed of the machine. The sleeve has a
cylindrical bore 32 substantially of the diameter
of the finished bushing and is buttressed by being

; made of square section.

The slot 28 is at an acute angle with respect to
the axis of the bore, and in the case of a hori-
zontal machine as is the machine illustrated, the

. slot 29 is forward of and below the axis of the

60

70

75

bore 32. The relation of the slot to the axis and
the relation of the axis to the direction of feed
is such that the axis is at an acute angle to the
line of the slot, which line is perpendicular to the
direction of feed, so that the axis is at an obtuse
angle “B” to the direction of feed (Fig. 5).
Disposed within the bore of the sleeve is 2 man-
drel 34 provided with an end block 35 adapted to
be secured to the end of the sleeve 30 so that the

: mandrel can be supported in the bore 32 from

one end of the mandrel, or cantilever mounted,
the space hetween the mandrel and the sleeve
bore 32 being completely free all the way from
the supported end of the mandrel through the
entire bore and at the free end of the mandrel

2,156,337

which is the end adjacent the point of emergence
of finished bushings.

The mandrel is formed of two parts referenced
35—27. 'The part 38 adjacent the end block is in
the nature of a cylinder whose diameter is sub-
stantially equal to the inner diameter of the bore,
whereby the mandrel will have a large bearing in
the sleeve, and is formed with a spiral shoulder
38. The part 37 of the mandrel is ¢ylindrical and
its diameter is considerably less than that of the
bore and substantially equal to the inner diam-
eter of the finished bushing.

When the mandrel is positioned within the bore
32 it is so oriented to the bore by the registration
of its bolt holes 39 with the tapped holes 48 of
the sleeve that the elemental shoulder 4§ there-
of is positioned adjacent the wide mouth of the
slot 28 of the sleeve (Fig. 9) so that that point of
the spiral shoulder 38 nearest the end block 35 of
the mandrel will be the first point to be engaged
by the leading end of a cut length 26 of stock fed
into the spiraling die through the slot 29.

Inasmuch as the cut line 25 is at an acute angle
to the direction of feed of the ribbon and to the
edges of the cut lengths, the leading part of each
cut length is in the nature of a sharp point; this
leading point will engage the lowest point of the
spiral shoulder 38 and will be deflected by such
engagement and by the pressure behind the cut
length as the cut length is fed to follow the spiral
shoulder 38, and this action which is a combined
spiral rolling and drawing action serves to form
the finished bushing which, by virtue of the fact
that it has been rolled upon the mandrel part 37
gznd in the bore 32, has ifs inner and outer diam-
ters equal to the oufer and inner diameters of
the mandrel part 37 and the bore 32. The fin-
ished bushing is ejected from the space between
the mandrel and the sleeve by the pressure on
its trailing end produced by the leading end of
the cut length behind it and at the end of the
die, the finished bushing drops from the sleeve
into a receiver for finished bushings.

It will be observed that at all times until the
bushing is completely formed and ejected from
the spiraling die that the projection 1{ on the
trailing end of a bushing is interlocked with the
notch {2 on the leading end of a cut length be-
hind it so that relative shifting of the cut lengths
even as they pass through the spiraling die is
prevented; this action facilitates the accurate
manufacture of spirally rolled bushings,

For varicus sizes of bushings, different spiral-
ing dies are provided and the different spiraling
dies are mounted with respect to the direction of
feed cn different acute angles “B” between the
spiraling die axis and the direction of feed; as
the diameters of the bushings increase, the angles
between the spiraling die axis and the direction
of feed will decrease, approaching an angle of
ninety degrees.

Similarly, as different sizes of bushings are
desired, the diameters of the sleeves and the man-
drel parts increase, inasmuch as these diameters
determine the size of the bushing to be rolied.

It will be observed that the machine here shown
can be contrasted with machines for making sim-
ilar products wherein the spiraling action is pro-
vided by rotating rolls. Here the spiraling action
is provided by forcing stock into the space be-
tween a mandrel and a sleeve, both of which are

stationary parts of a die that is stationarily
mounted.

I claim: -
1. A method for manufacturing spirally rolled
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cylinders of sheet metal or the like which com-
prises (@) feeding ribbon stock into a cutter
which cuts the stock into lengths each having
a leading edge at.an acute angle to the direction
of feed and a trailing edge at an acute angle
to the direction of feed, the feeding of the ribbon
stock being relied upon to eject cut lengths from
the cutter, () feeding cut lengths into a spiral-
ing die having a stationary cylindrically bored
sleeve whose bore diameter is the outside diam-
eter of the cylinder and containing a stationary
cylindrical mandrel whose outside diameter is
the inside diameter of . the cylinder, the cut
lengths being entered into the spiraling die
through a longitudinal slot thereof which opens
into the space between the mandrel and the sleeve
so as to enter the die transversely of the axis
thereof and pushed into the spiraling die and
through the space between the mandrel and sleeve
successively by the engagement of a leading
length by a trailing length, the axes of the man-
drel and bore being coincident and at an obtuse
angle to the direction of feed of stock into the die.

. 9. A method for manufacturing spirally rolled
cylinders. of sheet metal or the like which com-
prises (@) feeding ribbon stock into a cutter
which cuts the stock into lengths each having a
leading edge at an acute angle to the direction
of feed and a trailing edge at an acute angle
to the direction of feed, the feeding of the ribbon
stock being relied upon to eject cut lengths from
the cutter, (b) feeding cut lengths into a spiral-
ing die having a stationary cylindrically bored
sleeve whose bore diameter is the outside diam-
eter of the cylinder and containing a stationary
cylindrical mandrel whose outside diameter is
the inside diameter of the cylinder, the cut
lengths being . entered into the spiraling die
through a longitudinal slot thereof which opens

‘into .the space between the mandrel and the

sleeve so as to enter the die transversely of the
axis . thereof and pushed.into the spiraling die
and through the space between the mandrel and
sleeve successively by the engagement of a lead-
ing length by a trailing length, the axes of the
mandrel and bore being coincident and at an
obtuse angle to the direction of feed of stock
into the die, the mandrel having a spiral shoulder
which is engaged by and directs the leading edge
of ‘a length around and along the axis of the
mandrel.

3. A method for manufacturinge spirally rolled
cylinders of sheet metal or the like which com-
prises feeding cut lengths into a spiraling die
having a stationary cylindrically bored sleeve
whose bore diameter is the outside diameter of
the cylinder and containing a stationary cylin-
drical mandrel whose outside diameter is the in-
side diameter of the cylinder, the cut lengths be-
ing pushed into the spiraling die and through the
space between the mandrel and sleeve successive-
1y by the engagement of a leading length by a
trailing length, the axes of the mandrel and bore
being coincident and at an obtuse angle to the

5 direction of feed of stock into the die.

4. A method for manufacturing spirally rolled
cylinders of sheet metal or the like which com-
prises feeding cut lengths into a spiraling die
having a stationary cylindrically . bored sleeve
whose bore diameter is the outside diamter of
the cylinder and containing a stationary eylin-
drical mandrel whose outside diameter is the in-
side diameter of the cylinder, the cut lengths be-
ing pushed into the spiraling die and through
the.space between the mandrel and sleeve sue-

3

cessively by the engagement of a leading length
by a trailing length, the axes of the mandrel and
bore being coincident and at an obtuse angle to
the direction of feed of stock into the die, the

mandrel having a spiral shoulder which is en~ -

gaged by and directs the leading edge of a length
around and along the axis of the mandrel,

5. A spiraling die for the purposes described
comprising a stationary sleeve having a cylin-
drical bore containing a cylindrical mandrel
mounted at one of its ends and having its other
end free, there being a substantial annular space
between the bore and mandrel, the axes of the
bore and mandrel being coincident, a longitu-
dinally disposed feed entrance slot communicat-
ing the annular space with the outside of the
sleeve and positioned at an acute angle to said
axes. : )

6. A spiraling die for the purposes described
comprising a stationary sleeve having a cylin-
drical bore containing a cylindrical mandrel
mounted at one of its ends and having its other

end free, there being a substantial annular space-

between the bore and mandrel, the axes of the
bore and mandrel being coincident, a longitudi-
nally disposed feed entrance slot communicating
the annular space with the outside of the sleeve
and positioned -at an acute angle to said axes,
said mandrel having a spiral shoulder thereon
alined with said slot so as to be engaged by the
leading edge of stock fed into the annular space
through said stock.

7. A method for manufacturing a spirally
rolled cylinder which includes the step of feeding
stock into and through a spiraling die having a
stationary sleeve containing a cylindrical bore
of the outside diameter of the cylinder to be
made and containing a stationary ecylindrical
mandrel of the inside diameter of the cylinder

to be made and mounted at one of its ends, with «(

the other end free the axes of the bore and man-
drel coinciding and being at an obtuse angle to
the direction of feed of the stock, the sleeve hav-
ing a longitudinally disposed feed entrance slot
communicating the annular space between the
bore and mandrel with the outside of the sleeve
and positioned at an acute angle to the axes of
the bore and mandrel.

8. A method for manufacturing a spirally
rolled cylinder which includes the step of feed-

ing stock into and through a spiraling die hav-

ing a stationary sleeve containing a cylindrical
bore of the outside diameter of the ecylinder to
be made and containing a stationary cylindrical
mandrel of the inside diameter of the cylinder
to be made and mounted at one of its ends, with
the other end free, the axes of the bore and man-
drel coinciding and being at an obtuse angle to
the direction of feed of the stock, the sleeve hav-
ing a longitudinally disposed feed entrance slot
communicating the annular space between the
bore and mandrel with the outside of the sleeve
and positioned at an acute angle to the axes of
the bore and mandrel, the mandrel having a
spiral shoulder alined with the feed slot so as
to be engaged by and direct the leading edge of
fed stock around and along the mandrel.

9. A spiraling die for the purposes described
comprising a stationary sleeve having a cylin-
drical bore containing a cylindrical mandrel,
there being a substantial annular space between
the bore and mandrel, the axes of the bore and
mandrel being coincident, a longitudinally dis-
posed feed entrance slot communicating the an-
nular space with the outside of the sleeve and
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positioned at an “acute angle to said axes, the
slot being so positicned with respect to the axes
and the annular space that strip stock fed into
the space through the slot enters the space tan-
gentially of the mandrel.

10. A spiraling die for the purposes described
compriging a stationary sleeve having a cylin-
drical bore containing a cylindrical mandrel,
there being a substantial annular space between
the bore and mandrel, the axes of the bore and
mandrel being coincident, a longitudinally dis-
posed feed entrance slot communicating the an-
nular space with the outside of the sleeve and
positioned at an acute angle to said axes, the
slot heing so positioned with respect to the axes
and the annular space that strip stock fed into
the space through the slot enfers the space tan-
gentially of the mandrel, said mandrel having
a spiral shoulder thereon alined with said slot
so as to be engaged by the leading edge of stock
fed into the annular space through said stock.

11. A spiraling die for the purposes described
comprising a stationary sleeve having a cylin-
drical bore coniaining a cylindrical mandrel
mounted at one of its ends, there being a sub-
stantial annular space between the bore and
mandrel, the axes of the bore and mandrel be-
ing coincident, a longitudinally disposed feed
entrance slot cominunicating the annular space
with the outside of the sleeve and positioned at
an acute angle to said axes, the slot being so
positioned with respect to the axes and the an-
nular space that strip stock fed intc the space
through the slot enters the space tangentially
of the mandrel.

12. A spiraling die for the purposes described
comprising a stationary sleeve having a cylin-
drical bore containing a cylindrical mandrel
mounted at one of its ends, there being a sub-
stantial annular space between the bore and
mandrel, the axes of the bore and mandrel being
coincident, a longitudinally disposed feed en-
trance slot communieating the annular space
with the outside of the sleeve and positioned at
an acute angle to said axes, said mandrel hav-
ing o spiral shoulder thereon alined with said
slot so =25 to be engaged by the leading edge of
stock fed inte the annular space through said
stock, the slot being so positioned with respect
to the axes and the annular space that strip
stock fed into the space through the slot enters
the space tangentially of the mandrel.

13. A method for manufacturing spirally rolled
cylinders of sheet metal or the like which com-
prises feeding cut lengths of ribbon stock having
side edges parallel to the direction of feed and
lesding and trailing edges at acute angles to the
direction of feed into a spiraling die having a
stationary cylindrically bored sleeve whose bore
diameter is the outside diameter of the cylinder
and containing a stationary cylindrical mandrel
whose outside diameter is the inside diameter
of the cylinder, the cut lengths being entered
into the spiraling die through a longitudinal slot
thereof which opens into the space between the
mandrel and the sleeve so as to enter the die
transversely of the axis thereof and pushed into
the spiraling die and through the space between
the mandrel and sleeve successively by the en-
gagement of a leading length by 4 trailing length,
the axes of the mandrel and bore being coinci-
dent and at an obtuse angle to the direction of
feed of stock into the die.

14, A method for manufacturing spirally rolled
eylinders -of sheet metal or the like which com-
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prises feeding cut. lengths of ribbon stock hav-
ing side edges parallel to the direction of feed
and leading and trailing edges at acute angles
to the direction of feed into a spiraling die hav-
ing a stationary cylindrically bored sleeve whose
bore diameter is the outside diameter of the cyl-
inder and containing a stationary cylindrical
mandre! whose outside diameter is the inside
diameter of the cylinder, the cut lengths being
entered into the spiraling die through a longi-
tudinal slot thereof which opens into the space
between the mandrel and the sleeve so as to
enter the die transversely of the axis thereof and
pushed into the spiraling die and through the
space between the mandrel and sleeve succes-
sively by the engagement of a leading length by
a trailing length, the axes of the mandrel and
bore being coincident and at an obtuse angle
to the direction of feed of stock into the die, the
mandrel having a spiral shoulder which is en-
gaged by and directs the leading edge of a length
around and along the axis of the mandrel.

15. A method for manufacturing spiral bush-
ings of sheet material or the like which com-
prises feeding cut lengths of ribbon stock having
side edges generally parallel to the direction of
feed and ieading and frailing edges at acute an-
gles to the direction of feed into a spiraling die
having a stationary cylindrically bored sleeve
whose bore diameter is the outside diameter of
the bushing and containing a stationary cylindri-
cal mandrel whose outside diameter is the inside
diameter of the bushing, the cut lengths being
entered into the spiraling die through a longi-
tudinal slot thereof which opens into the space
between the mandrel and the sleeve so as to en-
ter the die fransversely of the axis thereof and
pushed intc the spiraling die and through the
space between the mandrel and sleeve succes-
sively by the engagement of a leading length by
a trailing length, the axes of the mandrel and
bore being approximately coincident and at an
cbtuse angle to the direction of feed of stock into
the die.

16. A method for manufacturing spiral bush-
ings of sheet material or the like which comprises
feeding cutb lengths of ribbon stock having lead-
ing and trailing edges at acute angles to the di-
rection of feed into-a spiraling die having a sta-
tionary cylindrically bored sleeve whose bore di-
ameter is the outside diameter of the bushing and
containihg - a stationary cylindrical mandrel
whose outside diameter is the inside diameter of
the bushing, the cut lengths being entered into
the spiraling die through a longitudinal slot
therectf which opens into the space between the
mandrel and the sleeve so as to enter the die
transversely of the axis thereof and pushed into
the spiraling die and through the space between
the mandrel and sleeve successively by the en-
gagement of & leading length by a trailing length,
the axes of the mandrel and bore being approxi-
mately coincident and at an obtuse angle to the
direction of feed of stock into the die.

17. A method for manufacturing spiral bush-
ings of sheet material or the like which com-
prises feeding cut lengths of ribbon stock hav-
ing side edges generally paraliel to the direction
of feed and leading and trailing edges at acute
angles to the direction of feed into a spiraling die
having a2 stationary cylindrically bored sleeve
whose bore diameter is the outside diameter of
the bushing and containing a stationary cylin-
drical mandrel whose outside diameter is the in-

side diameter of the bushing, the cut lengths
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being entered into the spiraling die through a
longitudinal slot thereof which opens into the
space between the mandrel and the sleeve so as
to enter the die transversely of the axis thereof
and pushed into the spiraling die and through
the space between the mandrel and sleeve suc-
cessively by the engagement of a leading length
by a trailing length, the axes of the mandrel and
bore being approximately coincident and at an
obtuse angle to the direction of feed of stock into
the die, the mandrel having a spiral shoulder
which is engaged by and directs the leading edge
of a length around and along the axis of the
mandrel.

18. A method for manufacturing spiral bush-
ings of sheet material or the like which comprises
feeding cut lengths of ribbon stock having lead-
ing and trailing edges at acute angles to the di-~
rection of feed into a spiraling die having a sta~
tionary cylindrically bored sleeve whose bore di-
ameter is the outside diameter of the bushing and
containing a stationary cylindrical mandrel
whose outside diameter is the inside diameter
of the bushing, the cut lengths being entered into
the spiraling die through a longitudinal slot
thereof which opens into the space between the
mandrel and the sleeve so as to enter the die
transversely of the axis thereof and pushed into
the spiraling die and through the space between
the mandrel and sleeve successively by the en~
gagement of a leading length by a trailing length,
the axes of the mandrel and bore being approxi-
mately coincident and at an obtuse angle to the
direction of feed of stock into the die, the man-
drel having a spiral shoulder which is engaged
by and directs the leading edge of a length around
and along the axis of the mandrel.

19. A method for manufacturing spiral bush-
ings of sheet material or the like which comprises
feeding cut lengths of ribbon stock having side
edges generally parsllel to the direction of feed
and leading and trailing edges at acute angles to
the direction of feed into a spiraling die having

5

a stationary cylindrically bored sleeve whose bore
diameter is the outside diameter of the bushing
and containing a stationary cylindrical mandrel
whose outside diameter is the inside diameter
of the bushing, the cut lengths being entered into
the spiraling die through a longitudinal slot
thereof which opens into the space between the
mandrel and the sleeve so as to enter the die
transversely of the axis thereof and pushed into
the spiraling die and through the space hetween
the mandrel and sleeve successively by the en-
gageinent of a leading length by a trailing length,
the axes of the mandrel and bore being approxi-
mately coincident and at an obtuse angle to the
direction of feed of stock into the die, the man-~
drel having a shoulder which is engaged by and
directs the leading edge of a length around and
along the axis of the mandrel.

20. A method for manufacturing spiral bush-
ings of sheet material or the like which comprises
feeding cut lengths of ribbon stock having lead-
ing and trailing edges at acute angles to the di-

- rection of feed into a spiraling die having a sta-

tionary cylindrically bored sleeve whose bore di-~

‘ameter is the outside diameter of the bushing

and containing a stationary cylindrical mandrel
whose outside diameter is the inside diameter of
the bushing, the cut lengths being entered into
the spiraling die through a longitudinal slot
thereof which opens into the space between the
mandrel and the sleeve so as to enter the die
transversely of the axis thereof and pushed into
the spiraling die and through the space between
the mandrel and sleeve successively by the en-
gagement of a leading length by a trailing length,
the axes of the mandrel and bore being approxi-
mately coincident and at an obtuse angle to the
direction of feed of stock into the die, the man-
drel having a shoulder which is engaged by and
directs the leading edge of a length around and
along the axis of the mandrel.
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