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PATENT O

FFICE.

EDWIN WILLIAM VAUGHAN OF WORQESTER MASSACHUSETTS, ASSIGNOR
~ TO THE AMERICAN STEEL AND WIRE OOMPANY OF NEW JERSFY A

CORPORATION OF NILW JERSEY

".._APPARATU_S FOR DRAWING METAL.

SP"J‘CIFICATION formmg- pa,rt of Letters Patent No. 7
Anphcatmn filed Aug‘ust 25, 1902, Serlal No, 120,832,

P H e be—

714,763, dated December 2, 1902.
(No model.)

To all whmn it May Concern:
‘Be it known that I, Epwin WILLIAM

" VAUGHAN,a citizen of the United States,resid-

" ing at Worcester, countyof Worcester, State
5. of Massaehusebts have invented certain new

o ,.*ﬁ and useful Improvements in Apparatus for
- Drawing Metal; and I do hereby declare the.

followmn'to be af ull, clear, and exaet deserip-
tion of the mventmn such as will enable oth-

?_'fff{é? -_m ers skilled in the art 10 which it appertam% to

‘make and use the same.
My invention relates to machines for form-

. ing tubes from flat strips or skelps, and has
N for' its objects to provide a machine of this
SR j.__j:'g__rs character with means for accurately sapport-
~ ' ing and guiding the strip or skelp as it is de-
© . livered to the die in order to prevent buckling.
- . ofthe edge of the strip and corresponding im-
L per feetaons in the finished tube; also, to pro-
~ 20 vide a machine of this character with means

~ that are practically automatic for stretching

. and straightening successive lengths of tubes-

~ before they are removed from the machine.
The mechanism hereinafter illustrated and

o ' 25 deseribed is primarily designed as a machine
. for forming light metal tubes—sueh for in-

~-stance, as are used for cur tain- rods, but it
is evident that the principle may be applied
to open or closed shapes of any form drawn

. 30 from various materials.

In the manufacture of tubes from flat stock
& number of methods are employed.  One of
- the most important and generally used IS to

- lead a flat strip of metal or skelpintoa form-
- ____;-'35 ing-die, which gradually turns the edges of
77 the strlp over In a suitable manner to form-
| In some cases several dies in se-
- ries are used and often, but not always, a

I " the tube.

- mandrel fitting loosely mto the die is inserted,

| 40 around which the material wraps in the proec-

‘ess of forming. This latter operation, how-
- every is not: a,bsolutelv necessary, especially
o in the manufacture of round tubes.
rying out this particular method in connec-

| :. " 45 tion with the machines heretofore in use in
| - order to produce pe1feet tubes great care

- must be exercised in the followmw particu-
~lars: first, the stock must be very car efully
“selected to secure strips of uniform width,

In car-

T

|

;_]50 thmkne&s and comnosmon and great care | and the forming-die.

must be used in feeding the strips into the
die; otherwise the turned edges will tend to
bmkle and unsightly and useless tubes will
result; second, the tubes must be straight-
ened a,fter coming from the die, the tenswn 55
reqmred for formmn' the tubes not being suffi-
clent for this purpose.
- So far as I am aware no special provision
has heretotore been made to accomplish the
first object other than the skill and cmeful 6o
attention of the workman.

For the purpose of straightening the tubes
the following operation has been usually re-
sorted to: After a suitable length of tube

has been drawn a plug is inserted in the ta- 65

per of the die, which arrests the movement
of the tube in the die. The finished end is
then stretched as much as necessary by fur-
ther operation of the draw-bench. This is
cenerally accomplished by throwing a belt 70

from a loose to a tight pulley or by manipu-
| lating some type of friction-cluteh according

to ‘uhe well-known methods of starting ma-
chinery, which for this purpose is h1gh1y ob-
jectionable, as buta comparatively small ex- 75
tension of the tube is required, which can
only be obtained under the most favorable

- circumstances by imparting a series of jerks
1o the tube, due to the repeated starting and

stopping of the mechanism, and obviously 8o
this jerking of the metal would be highly
injurious to the finished produect. It is to
avold these two difficulties-—the buckling of
the edges of the strip or skelp and the un-
satmfaetory straightening process—that my 8s
invention is deswned T preferably employ

a draw-bench of the endless-chain type of a
design well known in the art and the regular
type of forming-die. - In order to produce an
even feeding of the strip or skelp to the die go
and to prevent buckling of the edges, I pass
the strip through friction-clamps, then over a
roll and into the die, where the forming proe-
ess is carried out. The friction- -clamps hold

the strip taut as it is passed to the forming

die and also prevent to a certain extent the
‘buckling of the stock at the edges, and it is
£o completely overcome this bueckling feature
that I introduce a roll between the clamps
Thls roll runsin a bath Ioo

95
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of oil and also serves to lubricate the surface
of the strip before passing into the die. The
friction-clamps are placed below the highest
point of the roll and cause the strip to lie
perfectly flat over this highest point, so that
the stock passes evenly and uniformly in a
perfectly-fiat position under tension over the
roll and into the die, where its edges will
readily tend to take the form or shape for
which the die 13 adapted. For the purpose
of straightening the tube thus formed my
apparatus consists in mechanism for clamp-
ing the tube in some manner at or near.the
die and subjecting said tube to tension, pref-

erably by meaus of an elastic connection with
the chain of the draw-bench, which stretches

or elongates the tube, and as the amount of
elongation is equal in ‘each case the operation
gives an equal set to all of the tubes, so that
a perfectly straight uniform product results.

The preferred form of my invention is illus-
trated in the accompanying drawings, in

which— .

Figure 1 represents a complete draw-bench
in side elevation. I'ig. 2 is a plan view of
the same. Fig. 3 is a fragmentary side ele-

~ vation, partly in section, of the forming-die,

30
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the friction-clamp, and the guiding-roll, with
the means for adjusting the last-mentioned
devices. Fig. 4 is a plan view corresponding
to Fig. 3. Fig. 5 is a section on line 5 5 of
Fig. 3. FKig. 6 18 an enlarged fragmentary
view corresponding to Fig. 2. Fig. 7 is an
enlarged fragmentary view corresponding to
Fig. 1.

Referring fo the dmwmgb, the numeral 1
represents a flat strip of metal or skelp which
is being fed to the machine to form a tube.
The strip is fed under a friction-clamp which

is mounted upon one end of the draw-bench

in juxtaposition to the forming-die 4, which is
of ordinary construction. Said friction-clamp
comprises a flat block 2, which is mounted
upon the top of a longitudinal slide 3’ and is

adapted to be adjusted toward and from the

slide by means of suitable thumb-screws 2'.
The slide 3’ is mounted in suitable guides in
a vertical slide 7, and each of said slides is
adjusted to vary the position of the friction
device with respect to the die either longitu-
dinally or vertically by means of the adjust-
ing-screws 6 and 7', respectively. Mounted
in sultable bearings in the end of the slide 3’
is a roller 3 in such relation to the frietion-
clamp that the latterlies just below the high-
est point of the roll. The lower part of the
roll dips into an oil-bath 17, which is formed
by a depression in the bed-plate of the draw-
bench. Within the die 4 there is inserted a,
mandrel 14, which comprises a circular end
section 14', with an enlarged angular end
joined to the circular section by a taper or
incline 14°, which constitutes a cluteh when
in. engagement with the die. Beyond the die
the draw-bench is provided with the usual
sprocket-chain 10, which runs over suitable

714,768

bench, the former being connected by appro-
priate gearing to a drive-shaft, as indicated.
Secured to the chain 1s the usual type of
clamping or gripping device 5, which is adapt-
ed to grip the end of the tube as the latter
passes from the die in the continuous opera-
tion of forming the tube. This clamp 5 is
attached to thedraw-benchchain 10 by means
of two metal springs 8, which are preferably
formed as compound leaf-springs joined by
hooks and eyes at their respective extremi-
ties, one of said springs being attached to the
chain by means of a lug 9 and the other hav-
ing a detachable connection with the grip 5
by means of the double-link device commonly
employed in clamps of this character. Se-
cured to the chain 10, adjacent to the springs
8, 18 a projecting rod or stop 11.

Mounted upon the upper face of the draw-

bench and adjacent to the upper reach of the

chain is an angular plate 12% to which is se-
cured a rearwardly-extending bracket 12', to
which in turn is pivoted a depending lever
12. Secured at a point above the die 4 is a

second pivoted bell-crank lever 13, which is
provided with a forwardly-projecting finger

13', which constitutes a shoulder or stop
aﬂ'a.mab which the unturned end of the man-
drel 14 rests while the tube is being drawn.
The lever 13 is maintained in its normal po-
sition to hold the mandrel within the dle,
with'the forward rounded portion thereof in
proper relation to receive the strip or skelp
by means of a spring 19, attached at one end
to the machine-frame and at the other end
to said lever 13. The edge of lever 13 adja-

cent to finger 13’ is rounded or beveled to

permit the end of said lever to be readily
drawn from 1ts engagementwith the mandrel.
Levers 12 and 13 are connected by a rod 20,
so that as lever 12 is moved in the dlI‘GCthﬂ
of the length of the bench lever 13 will be

moved a corresponding amount, and the end

thereof in front of the die will be withdrawn
from engagement with the mandrel. Adjust-
ably secured to the front of the angular plate
12° and in alinement with the upper reach of
the chain 10 1s a stop 15, which lies directly
in the path of the lng 9.

With the mechanism in the particunlar re-

Iation shown and described it will be observed

that the metal strips or skelps are fed under
the frietion-clamp 2, which is adjusted to bear
with just sufficient pressure to insure the
necessary tension on the strip as it is drawn
through the die. From the friction-clamp
the skelp is led over the guide-roll 3, which

is just sufficiently above the clamp to insure

the flattening out of the strip before the lat-
ter reaches the die. Therotation of the feed-
roll distributes oil from the bath 17 over the
surface of the skelp to lubricate the metal

before it passes to the die, and thereby faecili-
The end of -

tates the shapmﬂ' of the tube.
the skelp is then passed through the die and
engaged by the clamp 5, after which the draw-

sprockets 10’ a,nd 10? at opposite ends of the | bench chainisstarted andacontmuous length
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o ;-: 30
- feed of theskelpimmediately draws the man-
drel thus freed from the bell-erank lever fully
© . intothedie4, wherethetaperorclutchsection
- 14% on said mandrel securely clamps the tube
s against the surface of the die and prevents
:_-_}ifurther feedmg of the skelp. The forward
. movement of the draw-bench, however, still
.+ ..continues until the lug 9 reaches the stop 15.

.;_of the skel p drawn through the friction-clamp |
over the roll and through the forming- die,
where the desired shape is imparted ‘ro it.
During this operation the circular section 14’
5 of the mandrel 14 is held in central position
. in the die to assist in the formation of the
. tubeinthemanner well known tothoseskilled
- . .in the art..

. this particular relation by the forwardly-pro-
jeeting guide-rods 18, which prevent lateral
. movement of the mandrel and by the engage-
.. _ment of said mandrel Wlth the end or heel of .
~_the bell-crank lever 13, adjacent to the finger

: 13’ thereof, which prevent% the mandrel en-
‘tering farther into the die.
. that the tension on the Skelp may be readily
- adjusted by loosening or twhtemng the fric-
.. tion-clamp-2, and both the clamp and the roll
. 3 may be ralsed or lowered, advanced or re-
.22 tracted with respect to the dle by operating -

The mandrel is maintained in

TItis to be noted

. the adjusting-slides 3’ and 7 by means of

o ;'j-_f-'jthelr a,d,]ustlnw-screws 6’ and 7.
- s drawn and chain approaehes the limit of
oo its forward movement the stop or arm 11

- same toward the rear of the machine, which,

As the tube

strikes the depending lever 12 and rocks the

e by means of connecting-rod 20, rocks the bell-

- '  E _cranklever13totherear thereby withdrawing
- the end or heel thereof from engagement w113h_
the upturned end of the mandrel 14. The.

~  As the end of the tube, however, is still held

e 40
~ or distended, thereby putting additional ten-
“sion on the 1ube which is sufficient to elon-
- gate and btlalghten it. |
: !'_lun' 15 the machine is stopped assoon as pos- |
;jmble which may be accomplished either au-
- tomatically or by an attendant.
- arrest the movement of the chain positively
... when the stop 15 is reached without subject-
. ing the drive mechanism to severe strain, a
.50 friction-clutch 16, of any preferred type is
- placed between the gear on the shaft of
T ,splocket ‘wheel . 10" and said shaft,
... clutch is so regulated as to permit the drive

50,

fast in the clamp 5, the springs 8 are stretched

" mechanism. to continue 1o rotate after the

- . cut away in front of the die and taken from
. ~the machine.
.. versed. The draw-head is brought back into

. the position shown in Figs. 1 and 2, thereby

60 releasing the lever 12, which under the ac-

chain has been stopped. The tube is then

The draw - bench is then re-

' tion of spring 19 returns to its normal posi-

“tion and likewise reéngages the forward end
of lever 13 with the upturned end of mandrel
‘14, forcing the mandrel out of the die. |
” ela,mp 18 then again applled to the tube and

The

the process is reneated

actuating the latter,
through which the skelp passes, a roll between

After reaching the

In order to .

which

-.proeess lies in the fact that the tube 1tself I8

more or less elastie, and a tube which has

been elongated to a pomt at which it should

become straight will, if instantly released, be

714,763 : 8

liable to return to its former curved condl-
tion, although if it be held in posmon fora

few seoonds before the tension is removed 16
will remain straight.

Having thus deseribed my mventlon What
I elaim is—

75

1. In a metal-drawing machine, the combl-_ |

nation with a die, a draw -head, and means for

actuating the latter, of a flletlon clamp
through which the skelp passes, and a roll

80_

for ﬂ&ttenmﬂ the skelp between the friction-
clamp and the die, whereby buckling of the '-

skelp is pr evented.

2. In a metal-drawing maehme the eomb1—-.

nation with a die,a dr aw-he‘td and means for
of a 1:1 iction - clamp

the fucmon -clamp and the die, and a lubri-

cating-bath in which said roll rotates, where-
by bucklmﬂ' of the skelp is prevented and

9o

said skelp is lubricated before entemnﬂr the

| die.

3. In a metal-drawing mdchme, the combl- |

nation with a die, a draw-head, and means for

95

actuating the latter, of a fmemon clamp

through whlch the s.]mlp passes, aroll between
the fucmou -clamp and the die, and means to

adjust the clamp and the roll horizontallyand
- 100

vertically with respeet to the die.

- 4. In a metal-drawing machine, the combi-

nation of a die, a draw- head means for actu-
ating the labter means antermr to the die to

exert a tension upon and flatten the skelp be-

fore it enters the die, means for arresting the

i movement of the metal through the dlle, and
mechanism for subsequently stopping  the

movement of the draw-head, whereby the

drawn metal is stretched and sbralﬂ'htened by

the excess movement of the dra,w—hea,d
5. In a metal-drawing machine, the comDbi-

_1:c$5 o

II0

nation of a die, a draw- head means foractu-

ating the latter, means anterior to the die to
exert a tension upon and flatten the skelp be-
fore it enters the die, a clutch for arresting
the movement of the metal through the die,

115 -

mechanism operated by the draw-head toac-

tuate the cluteh, and mechambm for subse-

quently stOppmw the movement.of the draw-

head, whereby the drawn metal is stretched

120

and ,st',rawhtened by the excess movement. of o

the dmw-head

6. In a metal-drawi ing machme the COIZIlbl- o
nation of a die, a draw-head me&ns for actu-
12
exert a tension upon and flatten the skeip be- ? -
fore it enters the die,a combined mandrel and -
cluteh adapted to assist in forming the metal
inally arrest the movement of
' the metal through the die, a lever engaging

ating the latter, means a.ntermr to the dle to

in the die and

E30

said mandrel to retain the latter in formmg .

relation in the die, trip mechanism operated

by the draw-head 1:0 release the lever from

The pecullar feature of _the qtrawhtenmg | the mandrel and cause the latter to clmtch the

"""""""""""
n



- metal in the die, and stop mechanism fo sub- |

10

-Q: .

sequently arrest the movement of the draw-
head, whereby the metal is stretched and
stra,whtened by the excess movement of the
draw head.

~ 7. In ametal-drawing bench, the combina-
tion of a die, a draw-head, an elastic connec-

tion between the head and the bench, auto- |

matic means for arresting the movement of
the metal through the dle, and devices for

subsequently a,nd automatically stopping the

~draw-head, whereby the drawn metal is uni-

20

25-

30

35

40

55

formly stretched and straightened by the com-

bined action of the ﬂexible connection and

the relative advance of the draw-head.
8. In a metal-drawing bench, the combina-

‘tion of a die, a draw-head, an elastic connec-

tion between the head and the bench, a clutch
for arresting the movement of the metal
through the die, means actuated by the draw-

ing-bench to operate said clutch, and a stop

device to subsequently engage and arrest

the bench, whereby the metal is uniformly

stretched and straightened.
9.- In a metal-drawing bench, the combina-
tion of a die, a draw-head, an elastic connec-

tion between the head and the bench, a com-

bined mandrel and clutch adapted to assist
in forming the metal in the die and finally ar-
rest the movement of the metal through the
die, a lever engaging said mandrel to retam
the latter in forming relation in the die, trip
mechanism operated by the advance of the
bench to release the mandrel and operate the
clutch, and stop mechanism to subsequently
arrest the bench, whereby the drawn metal
is stretched and straightened.

10. In ametal-drawing bench, the combina-
tion of a die, a draw-head, an elastic conneec-
tion between the head and the bench, a com-

bined mandrel and cluteh cobperating with -

said die, a lever pivoted adjacent to said die
and holding the mandrel in forming relation

therein, a second lever pivoted to thesupport-

ing-frame, a rod connecting said levers, a de-
tent on said bench to actuate said connected
levers and release the mandrel and thereby

arrest the movement of the metal through the
‘die, and a stop on the frame to engage and

a,rrest the bench, whereby the drawn metal is

uniformly stretched and straightened.
- 11. Inametal-drawing bench, a die, a draw-
head, means for arresting the movement of

the metal through the die, and a spring con-
nection between the draw-head and the bench,
whereby an increased tension is temporarily
imposed upon the drawn metal to straighten

-~ the same.

J

714,763

12. Inametal-drawingbench, a die, adraw-
head and mandrel cooperating with said die,

6o

sald mandrel comprising a forward section

to assist in the forming operation and a ta-
pered rear section adapted to enter the die

‘and arrest the movement of the metal through
‘the die. |

13. In a metal-drawing bench, the combi-
nation of a die, a draw-head connected with
the bench, antomatie means for arresting the
movement of the metal through the die, and
devices for subsequently and automatically
stopping the draw-head, whereby the drawn

metalis uniformly stretched and straightened

by the excess movement of the draw-head.
14. In a metal-drawing bench, the combi-

nation of a die, a draw-head, a connection be-

tween the head and the bench, a ciuteh for
arresting the movement of the metal through
the die, means actuated by the drawing-
bench to operate said clutch, and a stop de-
vice 10 subseguently engage and arrest the
bench, whereby the metal 1:.-,.-. uniformly
stretched and stra,whtened |

15. In a metal- drawmﬂ' bench, the ecombi-
nation of a die, a dra,w-head, a connection be-
tween the head and the bench, a combined
mandrel and cluteh adapted to assist in form-
ing the metal in the die and finally arrest the
movement of the metal through the die, a le-
ver engaging said mandrel to retain the lat-
ter in forming relation in the die, trip mech-
anism operated by the advance of the bench
to release the mandrel and operate the cluteh,
and stop devices to subsequently arrest the

70

75

30

go

bench, whereby the drawn metal is stretched

and straightened. |
16. In a metal-drawing bench, the combi-

95

nation of a die, a draw-head, a connection be-

tween the head and the bench, a combined
mandrel and cluteh codperating with said die,
a lever pivoted adjacent to said die and hold-
ing the mandrel in forming relation therein,

I1GO

a second lever pivoted to the supporting-

frame, a rod connecting said levers, a detent

on said bench to actuate said connected le-

vers and release the mandrel and thereby ar-
rest the movement of the metal through the
die, and a stop on the frame to engage and
arrest the bench, whereby the dl&W]l metal
is uniformly stretched and straightened.

In testimony whereof I affix my swnatule
in presence of two witnesses.

EDWIN WILLIAM VAUGHAN

Witnesses:
-~ GEO0. TYLER BACKUS,
BARTLETT E. TOWNE.
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