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PATENT OFFICE.

FRIEDERICH MULLER, OF HARTFORD, CONNECTICUT, ASSIGNOR TO THE WHITNEY

MFG. C0., 0F HARTFORD, CONNECTICUT,

A CORP()R.ATION OF CONNECTICUT.

. METHOD FOR PRODUCING METALLIC BUSHINGS AND SIMILAR CYLINDRICAL
BODIES &e.
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Applicafion filed December 81, 1914; Serial No. 8793912.

Lo all whom it mm _/ concern:

Be it known that I, Frizoerice MULLER,
a citizen of the Unlted States, residing. at
Hartford, in the county of Hartford and
State of Connectmut have invented certain
ncw and useful Improvements in.Methods

- Producing Metallic Bushings and Simi-
sw Cyhndrlc‘ﬂ Bodies, - &e., of which- the
following is a specification.

My invention relates broadly and gener-
ally to new and useful improvements in
methods for producing metallic bushings
and similar eylindrical bodies.

An important- object of the anpntlon
among cthers, is to produce a bushing which
will be ad lapted for general use in.the me-
chanical arts, but which will be particularly
desirable for use in'connection with power
tr msmvssmn chains, for instance; the well-
known form of spr(}(‘ket chains, and also of
the link-belt type, which bushing may be
made economically and rapidly from : ablank
of guitable metal, and which will have the
sdvantages of being truly. cylindrical both
mtermrlv and mteuorly, which will -have
the grain of the metal extended circumfer-
entially thereof, strengthening the same
against fmcture under stmm, and.:which
will be of such form as to facilitate the as-
sembling of the same in the completed chain

structure, particularly in connection with a:

machine - for automatically applying said
umhmgs to said chains, or the clementb of
chains:

A further Ob]ett is to plOVlde a msthod
which will permit of the rapid, economical
and efficient production of bushings having
the advantages, above set forth.

The invention consists in the improve-
ments to be more fully described herein-
after, and the novelty of which will be par-
ticularly pointed ont and distinetly claimed.

I have m’iy and clearly llustrated in the
accomnpanying drawings to be taken as . a
pwt of tlvs spemﬁc(xmon the improved
bushing and o preferred embodiment of a
machine for carrying out the method for

producing said bushing.

view of a preferred embodiment of the ma-
chine; certain parts being broken away to
better. disclose the operation and -arrange-
ment of certain parts thereof

Speciﬁcation of Tetters Patent,

i s nﬂ drawings, Figure 1 is a top plan‘

Patented Nov. 23, 1920.
Renewed August 3; 1920. Serial No. 401,081,
Fig. 2 is a vertical section on the line

2—2'of Fig. 1 looking in the direction of the
ATTOWS.

55

Fig. 3 is a section on the line 3—3 of
Fig. 1.
Fig. 4 is a view in end elevation of a por-

tion of the machine shown in Fig. 1, and
illustrating mechanism for operating a trans-
fer slide.

Fig. 5 is a view: in rear elevation and
partly in section, of a portion of the machine
showing the arrangement of the transfer
slide operated by the mechanism shown in
Tig. 4, and also a slide for operating 2
mandrel.

Tig. 6 is a horizontal sectional view of a
portmn of the machine showing the location
of o slide member for sub]ectmrr a. blank
to a curling or forming die, certain parts
being removed and the transfer slide shown

in posmon to receive the stock when it is

fed throurrh the: guide block and cut-off.

Fig. T-is.an cnhmed sectional detail view
of a stmppmor device.

Fig. 818 a front view of the transfer slide
showing the same in the position it assumes
after removing. the blank from the cutting
knife and presenting the same to the curlmﬂ
or mrmmw die.

Fig. 9is-an enlarged detail view of the
tra mfer slide.

I 1048 an enld M oed sectional view
throufrh the transfer shde and showing the
uurhnw or forming die, and a sectional view
of the mandrel 1ocated in said curling or
forming die.

Tig. "1 18 an enhr(red vertical section

m'mwh the transfer %h( & block showing the
cutting knife and its mrrlel, and the spring

means tor raising the same after the cutting
operation.
Fig. 12 isan enlamed vertical sectional

view throufrh roller means for forming and
sizing- the bu@hmgb

Fig. 13 is an enlarged view in side eleva-
tion of the sizing block and showing a stock
plate to guide flat stock as 1t is heing pushed
mnto the curling or forming die.

Tig: 14 is a vertical sectienal view of a
modified form of the invention for feeding
the stock in the form of: previously cut
blanks from the hopper to the curling or
forming die.
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Fig. 15 is a sectional view on the line
15—1I5 of Fig. 14.

Fig. 16 is a sectional view showing an-
other means for cutting off the stock from
a continuous strip and presenting it to the
slide for moving 1t into the curling or form-
ing die.

Fig. 17 is a section taken on the line
17—17 of Fig. 16 and showing the cutting-
off plunger in lowermost position to serve
as the guide for the stock as it is pushed
into the curling or forming die.

‘Fig. 18 shows a plan and side elevation of
the blank of metal from which the bush-
ing is made, and previous to being curled.

Fig. 19 is a view in end elevation of the
blank previous to being curled and showing
the rounded edges thereof. '

Fig. 20 shows the position assumed by the
blank after being subjected to the action of
the curling or forming die.

Fig. 21 shows the position assumed by the
blank after being subjected to the forming
rollers.. :

Tig. 22 is an end view of the completed
bushing after it has been passed through
the curling or forming die, the forming roll-
ers and the sizing bushing or die.

Fig. 23 is a longitudinal section through
the finished bushing. :

I will first proceed to describe my inven-
tion in-so far as it relates to the method
and the article produced thereby, and will
then describe one machine for carrying the
method into effect.

According to one way of carrying out my
improved method I take a strip of metal
stock of the desired nature and in which the

“fibers or grain extend lengthwise of the

40

50

r
ot

‘allel sides cut at

strip, and provide one or both, preferably
both, edges thereof with rountled surfaces
as indicated at ¢ in Fig. 18 in the-drawings,
and from this strip cut a blank on a line ex-

* tending transversely of the strip entirely

across the same so as to produce a rectan-
gular blank having two of its opposite par-
allel sides rounded, and the two other par-
an incline to the plane of
the blank -as indicated at 5. "This blank is
of such dimensions that its width from one
rounded edge to the other will produce a
bushing of “corresponding length, and of
such width from one inclined edge to the
other that a bushing of the desired diameter
and bore will be produced. I then take this
blank and by a curling operation eurl it on
an axis extending parallel to the inclined

oriransverse sides, which produces a tubular
or transverse sides, which produ tubul

body substantially similar to the body shown
in end elevation 1+ Fig. 20 of the drawings.
In this-eondition the inclined edges do not
meet and a true cylinder is not produced.
In performing this curling operation I pre-

“fer to wrap the metal blank about a mandrel
5 or.core” located within a cylindrical die

1,360,241

member by forcing the blank with one of
its inclined edges foremost into said dic,
and about the core by 2 movement at right
angles to the longitudinal axis of the die
and core, whereby the blank is by this en-
gagement with the cylindrvical surface of
the die forced to curl or wrap about the
core. A preferred form of this die and
core will be described in detail hereinaiter.

Upon completion of the curling operation
I subject said body so curled, and while still
on the mandrel, to a compression operation
whereby the meeting inclined edges are
forced into engagement with cach other and
a true cylindrical contour is given to hoth

the bore and the circumference of said hody.

I accomplish this preferably by foreing saud
body, such as shown in Fig. 20, and while
still on the mandrel, through a pair of com-
pression die rollers which press and shape
said body to substantially the form shown
In Fig. 21, in which the bushing is substan-
tially cylindrical, but the cut edges of the
blank are slightly spaced apart and parallel
to each other. The body in the form shown
in Fig. 21, and while still on the core or
mandrel, is then forced through a suitable
compression die, which contracts the eylin-
der until it reaches the true evlindrical Torm
shown in Fig. 22, in which the meeting

~edges abut. In this condition ihe bushing ix

completed and is in condition for use in any
situation desired. Tt will be noted that in
producing this bushing the inclined et
edges in the completed article abut <o as to
lie in a plane sabstantially radiai to the
longitudinal axis of the bushing. Tt will
also be seen that in the completed articlo
the fiber or grain of the metal extends ahour
the bushing circumferentially which i= of
great advantage in that this arrangement
of the fibers provides a tough and more
rigid bushing, which is not liable to he
splintered under blows or strain. this le-
ing due to the fact that the bushing is not
brittle as the case would be where the crain
runs longitudinally of the bushing.  The
rounded ends of the bushing are of wdvan-
tage because it is not necossary to mill or

reduce the same in order to insert the hud-

ing through openings in chain links. as the
case would be where the bushings have
squared ends, which are liable to have fins
or spurs of metal interfering with the in-
sertion of the bushing, and which must he
removed before assembling the hushing in a
chain structure. The rounded ends will he
found especially advantageous when used in
a chain assembling machine, as the hush-
ings can be readily fed to the chain and
assembled therein withont reeard to the
form of the ends of the bushing. The qe-
tion of the dies in compressing and form-
ing the blank, results in the motal of the
starting blank Dbeing drawn, stretchod or
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fiowed so that the finished product is of
greater length than the width of the start-
ing blank and its circumference is greater
than the length of the blank. ‘

I will now proceed to describe my inven-
tion in so far as it relates to a machine for
carrying out the method and producing the
improved bushing above described. Refer-
ring to the drawings and particularly Figs.
1,2 and 5 thereof: ST

1 designates ‘2 machine frame, the con-
struction of which may be varied widely
without affecting the scope of my inventjon,
but preferably consisting of two wings or
sections 2, '8 arranged at right angles to
each other, and a short wing or section 4 at
right angles to the part 1-and extending in

opposite directions from and in longitudi-

nal alinement with the part:3. Mounted on
the upper portion of the frame between the
parts 8 and 4is a fixed block 5, bolted to
the bed plate of the frame as at 6; and pro-

vided with a vertical opening 7 in which is-

arranged for vertical reciprocation,:a knife
block or carrier 8, having a central vertical

opening 9 in which is secured a chisel knife

10, the lower chisel end of which depends
from said block 8 and colperates with an
anvil plate 12 secured in a recess 13 in the
bottom wall of the opening 7in said block
5. The knife may be secured in the block
8 in any sultable manner as by a set screw
14 threaded through said block and engag-
ing said knife with its inner end. - This
Imnife has a double inclined chisel end, as in-
dicated in Fig. 2 for a purpose to be pres-
ently set forth. The knife block or cariier
8 is normally urged upward by a pair of

‘expansion springs 15, the ends of which re-

spectively ‘abut the bottom of the opening
7, on opposite sides of the plate 12, and the
lower portion of said block or carrier 8.
By this means the carrier is automatically
raised to- locate the cutting edge of. the
knife at a point above the plate 12. The
Imife carrier or block is held in place in the
opening 7 by keeper plates 7¢; and ' is noxr-
mally thrust laterally against said plates
by means of a spring 8* exerting its force
expansively against the back’ wall of said
opening 7, and the vertical face of the knife
carrier 8, the sidewise movement being at
right angles to the line of cut, as will be
clear frem Fig. 2. The particular function
of this arrangemént will be presently 'de-
scribed. The plate or block 12 heretofore
described is provided with' a longitudinal
passageway 16 leading to a. point beneath
the -cutting edge of the knife, and dpening
through the opposite side of the block 5
from that on which the knife reciprocates,
and adapted to guide a strip of stock to the
knife so that the latter: may sever the neces-
sary portion to form a blank for a bushing.
The strip of stock may be fed to the knife

8

in any suitable manner, but I prefer to em-
ploy the means shown to the left of Figs.
1, 2, 4 and 5. In this form of feeding
means 1 provide upper and lower feed roil-
ers, 17, 18 having bearings in pedestals 19,

~mounted on the extension 4 of the machine

frame. The upper of these rollers carries
a gear 20 “in megh with a gear 21, mounted
on a stub shaft 22 secured to one of the
pedestals 19, said gear 21 having connected
therewith a pawl and ratchet clutch mecha-
nism 23, the operating lever 24 of which is
reciprocated by a connecting’ rod 25 con-

mnecting said arm to a rock lever 26 ful-

crumed on the frame as at 27, and having a
cam” follower pin 28 -engaging an eccentric
am” groove 29 on a rotatable cam disk 30
mounted on a horizontally disposed power
shaft 31~ The power shaft is mounted in
suitable bearings on the frame and may be
driven continuously in one direction by any
suitable means. . It will ‘be ‘apparent that
the construction of the feeding means is
such as to intermittently feed the strip of
stock forward step by step to the knife.
Mounted on the frame, and in line with
the part 2, and spaced from the block 5and
the knife 10 is a transversely arranged block,

_hereinafter referred to as a die block 82 hav-

ing a vertical stop face 33 against which
the inner end of the strip of stock abuts pre-
vious to being cut off by the knife, so that
the strips cut will always be of a deter-
mined length, the length of blank cut corre-
sponding to the distance from the knife edge
to said face 83. This length may be regu-
lated by providing said stop face with re-
movable plates 34 of -diffevent thicknesses,
adapted to be secured to the die block by
bolts 35, whereby the said stop face can be
located at different distances from the line
of cut. " Tt will alse be understood that the
feeding connections may be adjusted  to
regulate the amount of strip fed to the knife
to correspond. to the-distance from the line
of cut to said cut-off. :
Arranged to. reciprocate across the outer
face of the knife 10, and between the block
5,:and the block 82, is a reciprocable transfer
slide 87 having a dovetail sliding connec-
tion 36 with a dovetail groove in the verti-
cal face of the block 5. This transfer slide
in retracted position extends by the Inife
and the opening 16, and is provided with a
slot 38 to receive the end of the strip being
severed, and transter the samie to a forming
die to be presently deseribed. Thigs transfer

slide in- its retracted position, is arranged

with said slot 11t line with the line of feed
of the strip of stock, so as to receive that
end portion of the strip which is to be sev-
ered and which abuts the face plate 34, The
transfer slide 1s timed to transfer the gev-
ered portion of the strip, which is to- be
formed into the bushing, to a point to one
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side of the knife and so as to bring its slot
38 1n line with a forming or curling slide 89
which reciprocates at right angles to the
path of movement of the transfer slide 37
and moves the metal blank to the curling or
forming die.. The transfer slide is also
formed with a vertical slot 40 opening

‘through the bottom edge of the slide into
said

slot 38, for a purpose to be presently set
forth. The curling or forming slide con-
sists of a bed portion 41 sliding in guide-
ways 42 in the main frame from which rises
a vertical blade member 43, the upper edge
portion of which is adapted to reciprocate
through the vertical slot 40 formed in the
transfer slide and to project up far enough
to engage the metal blank in the slot 88 to
dislodge said blank from said transfer slide,
substantially as shown in Figs. 6, 8§ and 10

) -of the drawings.

T will now describe the curling or forming
die 1nto which the metal blank is forced by
the curling or forming slide 89, to be curled
to the form shown in Fig. 20 of the draw-
ings. TFor this purpose the die block 82 is

-formed with a horizontal eylindrical bore

44 extending at right angles to the line of
reciprocation of the curling or forming

‘slide, and at an intermediate point of this

bore is located a cylindrical die bushing 45
held by guide bushings 46, 47, arranged in
said cylindrical bore on opposite sides of the
cylindrieal die, the bushings 46 being held
in position by set screws 48 threaded through
the upper portion of said block 32. This
cylindrical die bushing 45 is open at one
edge through a slot 49 substantially tangen-
tial to the circumference of the internal cy-
lindrical wall of the die, as clearly shown in
Fig. 10 of the drawings. The arrangement
of the die and curling slide is such that
when the metal blank is dislodged from the
transfer slide and pushed forward by the
curling slide, said-blank will be pushed
through the slot or opening 49 by the curl-
ing slide and curled up against the inner
cylindrical surface of the curling die, the
blade 43 of the curling slide entering the
said slot 49, so that the entire metal blank
is passed into. the cylindrical bore of the
curling die 45. The die block 32 may be re-

ccessed adjacent the entrance to the die, as

32, to receive a guide member 32° bolted to
the die block and having horizontal parallel
spaced arms 32¢ upon which the blank slides
from the - transfer slide to the die when

moved- by the curling slide blade 43, said

blade 43 moving between said arms.
Arranged to slide in the said bore 44

through -the die block 32, is a combined

pusher and mandrel or core 50 carried by a

- reciprocating bed 51, sliding in guideways

52, on the frame part 3, said mandrel or core
being adapted to reciprocate through the

1,360,241

sleeve 47 heretofore deseribed, closely fitting
the bore of the same, and having at its end »
reduced cylindrical core part 53 which. when
the mandrel is in one position is located
centrally of the eylindrical curling die 45,
so that said core part 53 forms a mandrel
or core about which the metal blank i
curled in the space between the part 53 and
the inner wall of the curling-die 45 when
said blank is forced into the curling die 45
by the curling slide 89. At the base of the
core part 53 is a shoulder 587 whiell corves
a purpose to be presently described.

It will be understood that the feeding
mechanism. the knife, the transfer slide.
curling slide, and the mandrel are so timed
in their movements that the strip will he
presented to the knife: then severed hy the
knife, whereupon it vl he wmoved by the
transfer slide into the path of movement or
the curling slide and the curling slide will
then force it into the curling die 45 around
the core portion 53 of the mandrel, the man-
drel-moving means having a dwell for a
period sufficient to hold the core-picce 53 in
the die 45 during the curling of the blank.
and the. transfer slide having o dwell long
enough for the eurling slide to pass through
the same in foreing the blank to the die and
then return to initial position. Any suit-
able means may be provided for producing
the sequence of movements just wet forth
which means may be varied without depart-
ing from the spivit and scope of my inven-
tion,

I will now procced to describe one way
of operating the knife to cut the strip.
Mounted eon the part 3 of the frame is a

standard comprising vertical spaced arms:

54 upon which is fulerumed a rock lever 55
adapted to engage the upper portion of the
chisel knife to move the same-downward to
engage the strip to cut off a bushing blank.
I preferably provide an adjustable engage-
ment between one end of said lever and the
knife, the same comprising n thrust holt 36
threaded through the lever and adapted to
engage with its lowerendupon the upper end
of the knife. so that when the said lever is
rocked in one direction. the knife will e
moved down to sever the strip, and when the
lever is moved in the opposite direction. the
springs 15 will act on the carrier block to
raisetheknife. Theforwardend of the lever
is also provided with a stop screw 57 thread:
ed therethrough and adapted to engage the
upper surface of the block 5 to limit down-
wardmovement of the lever so that the knife
in its downward movement will just meet
the blocl 12, and not cut into the same or he
culled thereby. The lever may he timed
Ly any suitable means so as to descend sul-
sequent to the feeding of the strip, and for
this purpose a reciprocating plunger 58 stid-
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ing in o vertical guide 59 on the main frame

and operated by an eccentric cam 60 on the:

shaft 31 may be employed.

The transter slide 87, may be reciprocated
by a lever 61 carried by a horizontal rock
shaft 62, and having its free end in engage-
ment with a pin 63, connected. to the said
slide and projecting = laterally therefrom
through a slot 64 in the biock 5. The shaft

62 is vocked by an arm 65 connected thereto™
and engaging a cam groéve 66 in-the eam -

disk 30 heretofore described.

The curling slide may be operated by a
grooved cam 67 mounted on the shaft 31,
and engaging a pin 68 carried by the base
piece of said curling slide,’and the mandrel
may be operated by a bell-crank lever 69,

fulcrumed on the frame as at 70, arid having -

one of its arms 71 pivotally engaging the
mandrel carrier or bed 51 as at 72, and its
other arm 73 provided with a pin 74 en-
gaging a grooved cam 75 also mounted upon
the shaft 81 to votate therewith.  So far

the time relation of the parts described; is-

as Tollows: The feeding mechanism  feeds
the strip forward a distance sufficient to
supply one bushing blank, whereupon . the
knife 10 descends, severing the blank from
the strip, then the transfer slide 37 moves
the severed blank away from the knife into
the path of movement of the curling slide
43,

the curling die 45, and around the core-piece
53 of the mandrel-50. - L

The lateral sliding movement of the knife:

-arrier, in the form shown in Fig. 2, is pro-
vided so that when the knife descends it may
have suflicient lateral play to produce the

inclined edge on the .rear of the blank cut-

off, and also on the forward edge of the
strip of stock. The lateral movement also

permits the carrier and knife to move'back
from the cut blank so as'not to jam or bend:

the same against the stop face on the block
32, due to the chisel knife forcing the strip

of stock and the cut blank away from each

other. -

These parts then return to their natural-
positions for the cutting and transfer of the -

metal blank, during which period: the man-
drel 50 with the core-piece 53 moves forward
with the curled metal blank and forcing the
latter through a pair of upper and. lower
compressing and forming die rollers 76, ar-
ranged in the bore 44 whereby the metal
blank in the form shown in. Fig. 20 is re-
duced to the form shown in Fig. 21;and the
mandrel 50 continues its movement carry-

ing the blank in the form shown in Fig. 21 -

into a tapered die bushing 77 in longitudi-
nal alinement with the die 45, whereby the

bushing blank is compressed and :shaped ‘to

the form shown in Fig. 22,-which is the:tom-

are previously cut by other means.

and the latter then moves forward: to
engage the blank and force the:same into:

S

movement of the mandrel, the shoulder 53*"

engages one end of the bushing curled on the
fore-part 53, so that the proper' force is
given the bushing to carry it through the
vollers 76 and the die 77. After being sub-

“jected to the action of the tapered die bush-

g 77, the bushing is carried on still far-
ther by the mandrel until it reaches a strip-
ping chuck 78 having spring hook arms 79
which catch over the rear end of the com-
pleted bushing and holds the latter so- that
when the mandrel 50-is retracted to its ini-
tial position, as shown in Figs. 1, 3 and 6,
the completed-bushing is stripped from the
core portion: 53 of the mandrel.  ~As soon
as the mandrel is returned to-its initial po-
sition, the feeding mechanism, knife, a
transfer slide and curling slide, repeat the

- operation heretofore described to again curl

the blank about the core portion of the man-
drel, and the latter then forces the curled
blank successively through the compressing
or forming rollers, and the tapered die to
the stripping chuck. ‘

In the forms of the invention shown in
Iigs. 14 and 15, the cutting mechanism and

~the transfer slide, and its operating mecha-

nism may - be omitted, because . the blanks
from which the bushings are to be made,
In this
form of the ‘invention I provide a hopper
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arranged: over the pair of separated sup-

ports or arms 32° spaced from the bottom
of said hopper, substantially the thickness
of the blank, and adapted to support a stack
79 of previously cut blanks arranged one
above the other 1 the hopper; and adapted

100

to gravitate one by one onto said support in

the path of movement of the curling "slids.
In -this arrangement, the curling slide 39
reciprocates between the spaced supporting
members or arms 82¢, and removes one blank
at a time from the bottom of the supply

‘stack in the hopper and forces the blank into

the curling die for the purpose heretofore
described. ‘ .

In Figs. 16 and 17, as shown, a further
embodiment of the invention: in which the
transfer slide is dispensed with, and the cut-
ting-member transfers the cut blank from
a strip into position to be engaged by the
curling slide to be presented to the curling
die.. In this form, a cutting plunger 80 is
arranged in the block 32 to' reciprocate by,
and shear against, the vertical squared end
of that portion of the block 5 through which
the strip of stock is fed, said cutting block
being urged to retracted position by a spring
81 and moved to shear the metal by the same
means shown.in. Figs. 1,2, 8 and 5 In its
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downward  movement, the cutting  blank

moves the cut metal blank down into ‘the
upper surface of spaced guide members 32¢,
from which point it is moved by the curling

¢5 pleted commercial article; In the forwardslide into the curling die in the same man-
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ner as- heretofore described. The machine
above described is adapted for manufactur-
ing bushings of various sizes within limits,
by merely interchanging the die bushings
so as to provide one of the diameter to pro-
duce o bushing of the desired size, and by
the interchange of mandrels with corve-
pleces corresponding to the bove of the bush-
ing. :
It will be understood that, in small bush-
ings wherein the metal stock is necessarily
thin; it will not be obligatory to provide
the inclined edges on the blank before curl-
ing: In this case the shearing means shown
in Figs. 16 and 17 may be employed.

What I claim and desire to secure by Let-
ters Patent of the United States is:—

1, 'The method of forming metallic bush-
ings, which consists in forming a rec angu-
lar metal blank and with the fiber or erain
of the metal extending parallel to apposite

sides, and shaping said blank to cylindrical

~ bushing form with the fiber extending cir-
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cumferentially of the bushing.

2. The method cof forming metallic bush-
ings, which consists in taking a strip of
metal and cutting said strip entirely across
the same to produce a blank having nclined
edges and shaping said blank to eylindrical
form with said inclined edges facing in-

“wardly and meeting lengthwise of the bush-

ing. - :

3. The method of forming metallic bush-
ings, which consists in talting a strip of
metal and cutting entirely across the same
to produce a blank having inclined edges

“at right angles to said rounded edge and sub--

sequently shaping said blank to cyvlindrical

Jform' with said inclined edges facing in-
.wardly and meeting lengthwise of the bush-

ing. . .
4. The method of forming metallic bush-
ings, which consists in forming a flat right

- angle blank having inclined parallel edges
45 -

on two of its sides, curling said blank to
form a substantially cylindrical body with
said inclined edges adjacent each other and
facing inwardly, and subsequently compress-
ing said body to cylindrical form with said
adjacent edges in engagement with each
other along the line extending lengthwise
of the bushing.

5. The method of forming metallic bush-
ings which consists in forming a flat right-
angle blank with the fiber or grain of the
metal extending parallel to two opposite
edges, curling said blank on an axis at right-
angles' to said: two opposite edges to form
a - substantially - cylindrical body with the
fiber or grain of-the metal extending cir-
cumferentially of the cylinder, and subse-
ciuentlyv» compressing said body to cylindrical
torm with said adjacent edges in engage-
ment with each-other alone the line extend-
ing lengthwise of the bushing.

1,360,241

6. The method of forming metallic hush-
ings which consists in forming a flat right.
angle blank having opposite parallel edges
on two of its sides and parallel edges on its
other two sides, and with the fiber of the
metal extending parallel to said first-named
edges, curling said blank on an axis at right
angles to said first-named parallel edges to
form a substantially cylindrical body, and
subsequently compressing said hodyhyva snit-
able operation and then elongating the same
parallel with its axis by drawing or flowing
the metal so that the finished product is of
greater length than the width of the start-
ing blank.

7. The method of forming metallic lush-
ings which consists in taking a flat right
angle blank having the fiber or grain of the
metal extending parallel to one side cdge
of the blank, curling said blank on an uxis
at right angles to said edge to form a sub-
stantially eylindrical body wherein the fibers
extend circumferentially of said hody. com-
pressing said body by suitable rollers and
thereby bringing the edges of the blank into
engagement, and then elongating the said
Lody by forcing the same through a suit-
able die.

8. The method of forming metallic hush-
ings which consists in taking a flat vight
angle biank having the fiber or grain of the
metal extending paraliel to one side edge of
the blank, enrling said blank on an axis at
vight angles to said edge to form a substan-
tially cylindrical bady wherein the fibers
extead cireumnferentially of said hody. com-
pressing said body by suitable rollers and
thereby bringing the edges of the hlank into
engagement, and then clongating the said
body by forcing the same through a tapere:d
die.

9. The method of forming metallic hush-
ings which consists in taking a hlank hav-
ing opposite parallel edges wherein the fiber
or grain of the metal extends parallel to one
side of said edges, curling said Dlank on a
mandrel to form a body of substantially cyv-

Jindrical form, but in which the edges (o

not meet, passing said body while still on
the mandrel through suitable die rollers to

‘make the body more nearly evlindrical. and

moving the meeting edees closer to ench
other, and then clongating the said hody and
causing said edges to abut against ecach othoer
and thereby complete the desived evlindrical
form by forcing the same through a suit-
able die.

In testimony whereof T have hereunto
signed my name in the presence of two sub-
seribing witnesses.

FRIEDERICH MULLIR.
Witnesses :

M. E. McNi~anr,
C. G. HeyLymuon,
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