F. MULLER,

METALLIC BUSHING AND SIMILAR CYLINDRICAL BODY,
APPLICATION FILED MAY 31, 1917, RENEWED AYG. 3, 1920.

1,360,243. . . Patented Nov. 23, 1920..

5 SHEETS—SHEET 1.

:
N, \
wslo fWillo) UL S _
O L4
;_% | J“
_____________________ J

NN Ll \/

S 1\

%,
V22

WITNESS: } L . . . INVENTOR

= ) ' . 8y
; ; ﬁé;nonﬂfrs



F. MULLER.
METALLIC BUSHING AND SIMILAR GYLINDRICAL BODY.
APPLICATION FILED MAY 31, 1917. RENEWED AUG. 3, 1920,

- 1,360,243. Patented Nov., 23, 1920.
. 5 SHEETS—SHEET 2,
NN
NSy
¥ N n N
S k\\ ‘\\J_\T } ! \
N\ O NERe N
| N
e
OLR
o ; / | )
3 e :
§\§« T N\ 1
\ 7 N
, % § § TR —
] :‘ ; %
N s €T
5| )
ZIN 7n
NE
. % =R = N
( N
(\i. . l{;\\ ‘!%“\“‘\\ \Q
lk\\g Q * 2 - -
N3 N N N
5 i
i i |
h ¥ ey N
Z IS\ )
N : TTTITERES =
K i
) XX N
N w7 |
N ' N
W Q8
A
3
WITNESS: ; Frivetinich yiion,""™

.'Z, By d ?5
: Ay ATTORNEYY



F. MULLER.
METALLIC BUSHING AND S{MILAR CYLINDRICAL BODY,

APPLICATION FILED MAY 31, 1917. RENEWED AUG. 3, 1920,

Patented Nov. 23, 1920.

1,360,243.

5 SHEETS—SHEET 3.

5

ﬁ_,

o
. 2

B

2,

%

£

N
N
]

#Y
%

4 6L
YA\, <<

WITNESS:

INVENTOR
Ao fTTORNE YT

Frcediicoh) iillor
BY



F. MULLER.
METALLIC BUSHING AND SIMILAR CYLINDRICAL BODY.
APPLICATION FILED MAY 31, 1917, RENEWED AUG. 3, 1920. :

1,360,243. Patented Nov. 23, 1920,

* 5 SHEETS—SHEET 4.

E “
X
D S Y N
\ —
w1 J’
N
. N
=
s'ﬁi N CAY N
N\ N A
N =
o 20 -
‘ N
\ef T
I\b
O)|Ox 7 |
N |
N
©) NN |
?\}@\%‘ J |
e
e X ¢
N

WITNESS: ’ e INVENTOR

Lo ATIORNEYS



F. MULLER.

METALLIC BUSHING AND SIMILAR CYLINDRICAL BODY.

APPLICATION

1,360,243.

(LLLL 3 LITIIPIAFZIIIIIIIIZ.

fnnnn irinan|

FILED MAY 31, 1917, RENEWED AUG. 3, 1920.

Patented Nov. 23, 1920.

5 SHEETS—SHEET 5.

¢

FZ
| %z’y.//é
%@" 7. 7 77>
2% ////, 2N 2,77

g_/

N2>

NN

%z'yf/f = j/
Zr gl zy’Z/ Frg il

d/
=
& WITNESS:

L

INVENTOR

“Z ;25 Ry 2'4%
ez 7] . _‘ @ATTOR ¥S.




N

k]

"UNITED STATES

PATENT OFFICE.

FRIEDERICH MULLER, OF HARTFORD, CONNECTICUT, ASSIGNOR TO THE WHITNEY
MFG. CO., OF HARTFORD, CONNECTICUT, A CORPORATION OF CONNECTICUT.

METALLIC BUSHING AND SIMILAR CYLINDRICAL BODY.

1,360,243.

Specification of Letters Patent. ‘Patented Nov. 23, 1920.

Original application filed December 31, 1914, Serial No. 879,912. . Divided and this application filed May.
31, 1917, Serial No. 171,981. Renewed August 3, 1920. Serial No. 401,083. '

To @l whom it may concern: ‘

Be it known that I, FriepericE MULLER, &
citizen of the United States, residing at
Hartford, in the county of Hartford and
State of Connecticut, have invented certain

- new and useful Improvements in Metallic

10

Bushings and Similar Cylindrical Bodies, of
which the following is a specification.

This application is filed as a division of
my prior application, Serial No. ‘879,912,
filed December 31, 1914. : o

My invention relates broadly and gener-

_ ally to new and useful improvements in me-

15

tallic bushings
bodies, as an article of manufacture. A
An important object of the invention,

among others, is to produce a bushing which

- will be adapted for general use in the me-

. chanical arts, but which will be particularly

20

- transmission chains, for instance, the well- -

desirable for. use in connection with power

 known form of sprocket chains, and also. of

the link-belt type, which bushing may be

made economically and rapidly from a blank

25

~.radvantages of being truly cylindrical both -

. 30

..form as to facilitate the assembling of the’
“same in the completed chain structure, par-
“ticularly in connection with a machine for

35

‘of suitable metal, and which will have the

exteriorly and interiorly, which will have the
grain of the metal extended circumferentially

thereof, strengthening the samé against frac-

ture under strain, and which will be of such

‘automatically applying said bushings to said
chains, or the elements of c¢hains.
" The invention- consists in the improve-

- tnents to be more fully described hereinafter,

- and thie novelty of which will be particularly
" pointed out and distinctly claimed.
" accompanyir

‘T have fully and clearly illustrated in the
drawings, to be taken.as a

- part of this specification!, the improved bush-
" view of a preferred embodiment of the ma-

45

" - In said drawings, K'i

 chine for carrying out the method for pro- .

ducing said bushing. -

.. view of.a preferred embodiment of the ma-

50

. Tows.

* " chine, certain parts being broken away to-

better disclose the operation and

. arrange-
ment of certain parts thereof. =~ = .~

Fig.2 isa vertical section on the line 2—2

of Fjg. 1 looking in the direction of the ar-

and <similar cylindrical

ure 1 is a top’ plan ’

Fig. 8 is a section on the line 3—3 of Fig. 1. 7

Fig. 4 is a view in end elevation, of a por-
tion of the machine shown in Fig. 1, and il:
lustrating 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
. Fig. 4, and also a slide for operating a -
..mandrel. '

Fig. 6 is a horizontal sectional view of a
portion of the machine showing the loecation
of a slide member for subjecting a blank to

55
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a curling or forming die, certain parts being .

‘removed and the transfer slide shown in

position to receive the stock when it is fed
through the guide block and cut-off. :

Fig. 7 is an-enlarged séctional detail view

of a stripping device.

Fig. 8is a front view of the transfer slide
showing the same in the position it assumes
after removing the blank from the cutting

70

75

knife and presenting the same to the curling -

or forming die.

Fig. 9 is an enlarged detail view of the -

transfer slide. .
Fig.. 10 is an enlarged sectional view
through the transfer slide and showing the

“.curling or forming die, and a sectional view

of the mandrel located in said curling or
forming die. i} S
“Fig. 11 is an enlarged- vertical section
through ‘the transfer slide block showing

the cutting knife- and its carrier, -and the.

spring means for raising the same after the

cutting operation. .
Fig. 12 is an enlarged vertical sectional -

view through roller means for forming and
sizing the bushings. g L
‘Fig. 138 is an enlarged view in side eleva-
tion of the sizing block and showing a stock
plate to guide flat stock as it is being pushed
mnto the curling or forming die. .. .
- Fig. 14 is a vertical sectional view of a
moditied form of the invention for feeding
the stock in the form of previously cut blanks
(figom the hopper to-the curling or forming
ie. :
Fig. 15 is a sectional view on the line
15—15 of Fig. 14.. = R
Fig. 16 is a sectional view showing another
means for-cutting off the stock from a con-
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tinuous strip and presenting it to the slide
1"1'91' moving it into the curling or forming
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. o

Fig. 18 shows a plan and side elevation of
the blank of metal from which the bushing
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. - '

Fig. 22 is an end view of the completed
bushing after it has been passed through the
curling or forming die, the forming rollers

- and the sizing bushing or die.

25
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TFig, 23 is a longitudinal seetion through

-the finished bushing.

I will now describe my improved bushing
and the method of producing the same. 1

- do not claim the method herein, but do claim

the same in the parent application Serial
No. 879,912, filed December 31, -1914, of
which this present application is"a division.

- The apparatus'is made the subject-matter of

another divisional -application filed under
even date herewith. -

According to one way- of producing my
improved bushing I take a strip of metal
stock of the desired nature, and in which. the
fibers or grain extend lengthwise of the strip,
and provide one or both, preferably both,
side edges thereof with rounded surfaces as
indicated at @ in Fig. 18 in the drawings, and
from this strip cut a blank on a line extend-

. ing transversely of the strip entirely across

the same so as to' produce a rectangular blank

" ‘having two of its opposite parallel sides

50

rounded, and the two other parallel sides cut
at an incline to the.plane of the blank as
indicated at . This blank is of such dimen-
sions that its width from one rounded edge

to the other will produce a bushing of corre-

sponding length, and of such width from

" one inclined edge to the other that a bushing

55

of the desired diameter and bore will be pro-

duced. I then take this blank and by-a curl-,

ing operation curl it on an axis extending
parallel to the inclined or transverse sides,
which produces a tubular body substantially

. similar to the body shown in end elevation

" 60

65

in Fig. 20 of the drawings. In this condi-
tion the inclined edges do.not meet and a
true cylinder is not produced. In perform-
ing this curling operation I prefer to wrap

" the metal blank about.a mandrel or core
located within-a cylindrical die member by .

_or wrap about the core.

1,360,243

forcing the blank with .one of its inclined

edges foremost into said die, and about the’

core by a movement at right angles to the
longitudinal axis of the die and core, where-
by the blank is by its engagement with the

70

cylindrical surface of the die forced to curl -

A preferred form
of this die and core will be described in
detail hereinafter. , ,
Upon completion of the curling operation
I subject said body so curled, and while still

on the mandrél, to a compression operation

whereby the meeting inclined edges are

- forced into engagement with each other and

a true cylindrical contour is given to both
the bore and the circumference of said body.
I accomplish this preferably by forcing said
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

75
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85

in Fig. 21, in which the bushing is substan-

tially cylindricsal, but the cut edges of the

“blank are slightly spaced apart and parallel
to each other.
in Fig. 21, and while still on the core or

he body in the form shown

mandrel, is then forced through a suitable
compression die, which contracts the cylin-
der until it reaches the true.cylindrical form
shown in Fig. 22, in which the meeting edges
abut. In this condition the bushing 1s com-
pleted and is in condition for use in any
situation  desired. It will be noted that in
producing this bushing the inclined cut
edges in the completed article abut so as to
lie in a plane substantially radial to the Jon-

-gitudinal axis of the bushing. It will also

be seen that in the completed article the fiber
or grain of the metal extends about the bush-
ing circuinferentially which is of great ad-
vantage in that this arrangement of the
fibers provides a tough and more rigid bush-
ing, which is not liable to be splintered
under blows or strains, this being due to the

fact that the bushing is not brittle as the-

case would be where the grain of the metal
runs longitudinally of the bushing. The

90
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rounded ends of the bushing are of advan- .

_tage because it is not necessary to mill or

reduce the same in order to insert the bush-
ing through openings in chain links, as the
case would be where the bushings have
squared ends, which are liable to have fins

, and which must be re-
moved before assembling the bushing in &
chain structure. The rounded ends will be
found especially advantageous when used in
a chain assembling machine, as the bushings
can be readily fed to the chain and assem®
bled therein without regard to the form of
the ends of the bushing. The action of the
rming the blank,

dies in compressing and fo.

results in the metal of the starting blank

115

.or spurs of metal interfering with the inser- .
“tion of the bushi

120

125

‘being drawn, stretched or flowed so that the 130
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. seribed.  Referring to the drawings, and.

1,360,

finished product is of greater length than
the width of the starting blank, and its cir-
cumference is greater than the length of the
blank. ' '

I will now proceed to describe the ma-
chine for carrying out the method and pro-
ducing the improved bushing above de-

particularly Figs. 1, 2 and 5 thereof—

1 designates a machine frame, the con-
struction of which may be varied widely
without affecting the scope of my invention,
but preferably consisting of two wings or
sections 2, 3 arranged at right angles to each
other, and a short wing or section 4 at right'
angles to the part 1 and extending in op-
posite directions from, and in longitudinal
alinément with, the part 3. Mounted on the
upper portion of the frame between the

arts 3 and 4 is a fixed block 5, bolted to the

d plate of the frame as at 6, and provided

" with- a vertical opening 7, in which is ar-

ranged for vertical reciprocation, a knife

- block or carrier 8, having a central vertical

25

opening 9 in which issecured a chisel knife

. 10, the lower chisel .end of which depends

30

35

40

45

from said block 8 and codperates  with an
anvil plate 12" secured in a recess 13 in the
bottom wall of the opening 7 in'said block
5. The knifé may be secured in the block

"8 in any suitable manner as by a set screw

14 threaded through said block and engag-
ing said knife- with its inner end. This
knife has a double.inclined chisel end, as
indicated in Fig. 2 for a purpose to be pres-
ently set forth.  The knife block or carrier
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 19, 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 knife’
carrier or block is held in place in the open-’
ing 7 by keeper plates 7%, and is normally
thrust laterally against said plates by means

* of a spring 8° exerting its force expansively

50

b5
60
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‘the knife reciprocates, and adapted to guide
" a strip of stock to the knife so that the lat-
© ter ma

- a blahlz
-may be fed to the kni

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 from Fig.
2. The particular function of this arrange-
ment Wiﬁ~ be presently described. The plate
or block 12, heretofore described, is pro-
vided -with a longitudinal passageway 16
leading to a point beneath the cutting edge
of the knife, and opening through the oppe- -
site side of the block 5 from that on which

sever the nec,essalv'ly portion to form

for a bushing. "The strip of stock
Ea in any suitable man- -

ner, but I preferto employ the means shown.

with a slot 38 to receive the en

2438

to the left of Figs. 1, 2, 4 and 5. In this
form of feeding means I provide upper and
lower feed rollers, 17, 18 having bearings
in pedestals 19, mounted on the extension 4
of the machine frame.  The upper of these

70

rollers carries a gear 20 in mesh 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 mechanism 23, the operating lever 24
of which is reciprocated by a connecting rod
25 connecting said arm to a rock lever 26
fulerumed on the frame as at 27, and having
a cam follower pin 28 engaging an eccen-
tric cam groove 29 on a rotatable cam disk
30 mounted on a horizontally' disposed
power shaft 31. The power shaft is mount-
ed 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 5 and
the knife 10 is. a transversely arranged
block, hereinafter-referred to as a die block
32, having a vertical stop face 33 against
which the inner end of the strip of stock
abuts previous to.being cut off by the knife,

75

80

85

80

95"

so that the strips cut will always be of a .

determined length, the length of blank cut
corresponding to the distance from the
knife edge to said face 33. This length may

be regulated by providing said stop face

with removable plates 34 of different thick-
nesses, 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. It will also be under-
stood that the feeding connections may be
adjusted to regulate the amount of -strip

100

105 -

fed to the knife to correspond to the dis-~

tance 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 32, is a reciprocable trans-

110

fer slide 37 having a dovetail sliding con-

nection 36 with a dovetail grove in the ver-
tical. face of the block 5. This transfer
slide in retracted position extends by the
knife and the opening. 16, and is provided
of the
strip being severed, and transfer the same
to a forming die to be presently described.
This transfer slide in its retracted position,

-is arranged with said slot in-line with the

line of feed of the strip of stock, g0 as to
receive that end portion of the strip which

s to be severed and which abuts the face

plate 34. The transfer slide is timed to

‘transfer the severed portion of the strip,

which is to be formed into the bushing, to
a point to one side of the knife and so as
to%ring its slot 38 in line with a forming or

115

120

125

130
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curling slide 39, which reciprocates at right
angles to the path of movement of the trans-
fer 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 consists of a bed portion 41 sliding
in guideways 42 in the main frame from

* which rises a vertical blade member 43, the

(V]
(W

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 iu
the slot 38 to dislodge said blank from said
transter slide, substantially as shown in
in Figs. 6, 8 and 10 of the drawings.

L will now describe the curling or forming
die into which the metal blank is forced by
the curling or forming slide 39, to be curled
to the form shown in Fig. 20 of the draw-
ings. For this purpose the die block 32 is
formed with a horizontal cylindrical bore
44 extending at right angles to the line of

- reciprocation of the curling or forming slide,

30

W
<@

50

(¥4
Ut

60

andd at an intermediate point of this bore is
located a cylindrical die bushing 45 held by
guide bushings 46, 47, arranged in said cylin-
drical bore on opposite sides of the cylindri-
cal die, the bushings 46, 47, being held in
position by set screws 48 threaded through
the upper portion of said block 82. This
cylindrical die bushing 45 is open at one
edge through a slot 49 substantially.tan-
gential to the circumference of the internal
cylindrical wall of the die, as clearly shown
in Tig. 10 of the drawings. The arrange-
ment 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
recessed adjacent the entrance to the die, as

328, to recelve a guide member 82° 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 meandrel or core 50 carried by
a reciprocating bed 51, sliding in guideways
52, on the frame part 8, said mandrel or core
being adapted to reciprocaté through the
sleeve 47 heretofore described, closely fitting

the bore of the same, and having at its end-
5 4 reduced cylindrieal core part 53 which,

1,360,248

when the mandrel is in one position, is lo-
cated centrally of-the cylindrical curling
die 45, so that said core part 53 forms a
mandrel or core about which the metal blank
is curled in the space between the part 53,
and the inner wall of the curling die 45 when
said blank is forced into the die 45 by the
curling slide 39.

It will be understood that the -feeding
mechanism, the knife, the transfer slide,
curling slide, and the mandvel are so timed
in their movements that the strip will be
presented to the knife; then severed by the
knife, whereupon it will be moved by the
transfer slide into the path of movement
of the curling slide, and the curling slide
will then force it into the curling die 43
around the core portion 53 of the man-
drel, the mandrel-moving means having a
divell for o period suflicient to hold the core-
piece 53 in the die 45 during the curling
of the blank, and the transfer slide having
a dwell long enough for the curling slide
to pass through the same in forming the
blank to the die, and then return to initial
position. Any suitable means may be pro-
vided for producing the sequence of move-
ments just set forth, which means may be
varied without departing from the spirit
and scope of my invention.

I will now proceed to describe one wiy of
operating the knife to cut the strip. Mounted
on the part 3 of the frame is a standard com-
prising vertical spaced arms 54 upon which
1s fulerumed a rock lever 55 adapted to en-
gage the upper portion of the chisel knife
to move the same downward to engage the
strip to cut off a bushing blank. ‘T prefer-
ably provide an adjustable engagement be-
tween one end of said lever and the knife,
the same comprising a thrust bolt 56 thread-
ed through the lever and adapted to engage
with its lower end upon the upper end of
the knife, so that when the said lever is
rocked in one direction, the knife will be
moved down to sever the strip, and when
the lever is moved in the opposite direc-
tion, the springs 15 will act on the car-
rier block to raise the knife, The forward
end of the lever is also provided with a stop

-serew 57 threaded therethrough and adapted

to engage the upper surface of the block
5 to limit downward movement of the lever
so that the knife in its downward movement
will just meet. the block 12, and not cut into
the same or be dulled thereby. The lever
may be timed by any suitable means so as
to descend subsequent to the feeding of the
strip, and for this purpose a reciprocating
plunger 58, sliding in & vertical guide 59
onthe main frame and operated by an eccen-
tric cam.60 on . the shaft 31, may be em-
ployed. < 5 '
The transfer slide 37, may be reciprocated
by a lever 61 carried by a horizontal rock

70
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shaft 62, and having its free end in engage-"

* ment with a pin 63, .connected to the said

10

slide .and projecting laterally therefrom

-throuigh a slot 64 in the block 5. - The shaft

62 is rocked by an arm 65 connected there-
to and engaging a cam groove 66 in the cam
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

15

_time relation of the parts-described, is as ping chuck.

25
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be operated by a bell-crank -lever 69, ful-
crumed on the frame as at 70, and having

oné 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 éngag-
ing a grooved cam 75 also mounted upon
the shaft 31 to rotate therewith. So far the

follows:  The feeding mechanism feeds the
strip forward -a distance sufficient to sup-
ply one.bushing blank, whereupon the knife
10 descends, severing. the blank from the
strip, then the transfersslide 37 moves the
severed blank away from the knife into the
path ‘of movement of the curling slide 43,
and the latter then moves forward to en-

_gage the blank and force the same into the’

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

The lateral sliding movement of the knife
carrier, in the form shown in Fig. 2, is pro-
vided so that when the knife descends it may
have sufficient 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 per-
mits 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. - = : B

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 carrying

the blank in the form shown in Fig. 21 into

4 tapered die bushing 77 in’ longitudinal .

alinement with the die 45, whereby the bush-

ing blank is comFPréssed and shaped to the -

form shown .in Fig. 22, which is the com:
pleted commercial article. In the forward
movement of the mandrel, the shoulder 53,
engages.one .end of the bushing curled on
the com-g'lﬁrt 53, so that the proper thrust
is given the bughing to carry it through the
rollers 76 and the die 77. After being sub-

-
jected to the action of the tapered die bush-
ing 77, the bushing is carried on still farther
“by the mandrel until it reaches a stripping
chuck 78 having spring hook arms 79 which
catch over the rear end of the completed
bushing and holds the latter so that when
the mandrel 50 is retracted to its initial po-
sition, ag-shown in Figs. 1, 3 and 6, the com-
pleted bushing is stripped from the core
portion 53 of the mandrel. As soon as the

70’

75

mandrel is returned to its initial position, .

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 mandrel, and
the latter then forces the curled blank suc-
_cessively through the compressing or form-
ing rollers, an

In the .forms of the invention shown in
Figs. 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,
are previously cut by other means. In this

80

the tapered die to the strip-
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form of the invention I provide a hopper -

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 in the hopper, and

adapted to gravitate one by one onto said’

support in the path of movement of the
curling slide. Inthisarrangement,the ~curl-
ing slide 89 reciprocates between the spaced
‘supporting members or arms 32° -and’ re-
moves one blank at a time from the bottom:
of the stack in the hopper and forces the
blank into the curling die for the purpose
heretofore described. : E
In Figs. 16 and 17, as shown, a further

. embodiment of the invention in which the
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. transfer. slide is dispensed with, and the |

_cutting member transfers the cut blank
from a strip into position to be engaged by
the curling slide to be presented to the curl-
ing die. %n 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

110
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" -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, 3. .and
4. In its, downward movement, the cut-
tingblank moves. the cut metal blank down
into' the upper surface of spacéd guide

. by the curling slide into the curling die in
the same manner, as -heretofore described.
The machine above described is adapted for
manyfacturing _,,-bus,hinfs of wvarious . sizes
within limits,-by merely interchanging the

members 32¢, from Whichii)loint it is moved

die bushings.so as to.provide one of the
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diameter to produce a bushing of the de-
sired size, and by the interchange of man-
drels with core-pieces corresponding to the
bore of the bushing. At the base of the

“core part 53 is a shoulder 53%, which serves

a purpose already described.

- It will b'e 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
Letters Patent of the United States is:

1. A& bushing comsisting of a cylindrical
body having the grain of the metal directed
circumferentially, and having a rounded
end.

2. A bushing consisting of a cylindrical
bodv having the grain of “the me‘ml directed
cu‘cumferentmﬂv. and having its opposite
ends rounded.

3. A bushing consisting of a cylindrical
body made from a blank of metal, the edges
of which meet along a line extending lenoth-
wise of the body, and in which the grain of
the metal extends cn‘cumferenually said
body having rounded ends.

4. A bushing consisting of a cylindrical

grain of

1,380,243

" body made from a blank of metal, the edges

of which meet along a line ex ctendit ng
lengthwise of the body and in which the
grain of the metal extends circumferen-
tially of the 'bushing and is compressed
during the forming operation.

5. A Dbushing cons1st1n~ of o cyhndrlc
body made from a blank of metal, the edges
of which meet along a line e\fcnduw
lengthwise of said body in which the grain
e\tends circumferentially, said bushing be-
ing of greater length than the width of the
blank from which the same is formed.

6. A bushing consisting of a cylindrical
metallic body having the grain of the metal
du‘ecteq cncu.mferentmllv of the bushing.

. A bushing consisting of a cvhn(dlc,al
bod) made from 2 blank of metal, the edges
of which blank meet along a hne extendmrr
lengthwise of the body, and in which the

tially of the body.

In testimony whereof I have hereunio
signed my name in the presence of two sub-
scubmo" witnesses.

FRIEDERICH MULLER.

Witnesses:

C. G: Heyryan,
B, M. Loomvooo
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