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‘No. 771,611,

UNITED STATES

Patented October 4, 1904.

PAaTENT O¥rFICE.

LEONARD D. DAVIS, OF ERIE, PENNSYLVANIA, ASSIGNOR TO NATIONAT,
| TUBE COMPANY, OF PITTSBURG, PENNSYLVANIA, A CORPORATION OF

NEW JERSEY.

'SWAGING-MILL.

—

 SPECIFICATION forming part of Letters Patent N o. 771,611, dated October 4, 1904.
Application filed December 12,1901, RSerial No. 85,658, (No model.)

To wll whom it may concern:

Be it known that I, Lroxarp D. Davis, a
citizen of the United States, residing at Erie,
in the county of Erie and State of Pennsyl-

5 vania, have invented certain new and useful
Improvements in Swaging - Mills; and T do

hereby declare the following to be a full, clear,

and exact description of the invention, such as
will enable others skilled in the art to which

1o 1t appertains to make and use the same.
This invention relates to swaging - mills:

and 1t consists in certain improvements in the

construction thereof, as will be hereinafter
tully described, and pointed out, in the claims.
15 In the usual method of swaging now em-
ployed two rolls with eccentric or bell-mouth
grooves are arranged to operate upon a hol-
low ingot or rod. With this method the bil-
let is usually reciprocated, being ted forward
20 slightly with each reciprocation. The ob-
Jection to this method is the necessary limita-
tion as to speed both because of the recipro-

cation and the small amount of feed possible -

with this arrangement. To make the opera-
25 tion a success, comparatively large rolls are
required, and these by reason of aslight de-
gree of curvature grip a considerable length
ot metal in the pass. This by reason of the
length of the metal engaged prevents the
30 metal flowing freely, and this with the time
required for the reciprocation of the ingot, as
aforesaid, necessarily limits the rapidity with
which the reduction can be made. As it is
desirable that a complete reduction be effected
35 with a single heating, the rapidity with which
the Ingot may be reduced becomes a very im-
portant feature. | |
- The object of this invention is, broadly
speaking, to obviate the difficulties above
40 stated and to provide a mechanism for rap-
idly and effectively reducing hollow metallic
‘ingots to the form of tubes.
The invention is illustrated in the accom-
panying drawings, as follows: -
45  Higure 1 shows a swaging-mill in section
on the line 1 1 in Fig. 2. TFig. 2 shows a sec-
tion of the same mill on the line 2 2 in Fig. 1.

Fig. 3 shows a side elevation of the mill with a

| feeding mechanism. Tig. 4 shows an enlarged

view of the roll-swage. Tig. 5 shows an al- zo
ternative construction of the mill in section
on the line 5 5 in Fig. 6. Fig. 6 shows a view

~of the same mill on the line 6 6 in Fig. 5.

Fig. 7 shows a view of another alternative
construction 1n section on the line 7 7 in Fig. s
3. Kig. 8 shows a section on the lines 8 8 and
3" 8, the upper part of Fig. 8 being on the
line 8 8 and the lower part on the line 8 §'.
Fig. 9 shows a section on the line 9 9in Fig. 8.

In the preferred construction (shown in 6o
Figs. 1, 2, 3, and 4) A marks the housines.
These are mounted on the shoe-plates A’ in the
usual manner. Mounted in the housings are
the stationary boxes B B. Also mounted in
the housings are the movable upper boxes B’ 65
B'. Arranged to operate upon the upper boxes
are the screws C C. The gears ¢ ¢ are ar-
ranged on the upper ends of these serews and
are made to operate simultaneously through
the gears ¢’ ¢’ on the shaft ¢. A hand-wheel 70
(" is arranged to operate the shaft ¢ or, if de-
sired, the shaft may be operated by a power
mechanism C°. By the operation of these
gears and the screws C the boxes B’ may be

‘raised or lowered, as desired. * Journaled in 75
the boxes BB’ are the swage-carriers E. These

are provided with the ordinary.coupling mech-
anism ¢, by which the carriers may be driven.
Extending from the carriers are the webs ¢
¢, on which are the flanges ¢, Roll-swages H 8o

are mounted on the carriers between the webs

¢ ¢ and are free to move toward and from the
ax1ls of the carriers.- As shown, they are
mounted on the swinging supports compris-
ing the swinging arms /%, which are journaled $g
on the pins /', extending between the webs ¢

¢. Theswagesare carried by the pins/4?, mount-

ed In the swinging arms 4. Journaled in the
carriers K are the shafts F. The ends of these
shafts are squared at 7. The bars G are ar- Qo
ranged on these squared ends and secured to
the boxes B B’ by the lugs 4, thus prevent-
ing the shafts F from rotating. At the center

of these. shafts are the guide-shoulders 7,
forming the groove #* between them. The 93
roll-swages H are disposed in the groove 7.
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~lhie shouldels F' operate as one.

At each side of the swages are the shoulders
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7%,_which roll on the Shoulders £

L o D T -|-|||'-

swaoes are prevented 1‘1:'0111 swinging out-
wardlv by the flange ¢, which engages the
ends of the arms /. The two parts of the car-

‘rier E are secured together by the bridge-

pieces K. so that the parts on both s1des of

are arranged on the guide-shoulders /* ad-
jacent to “the pass. These cams swing the
swage-10lls posnswelv and bodily away from
the axis of the carrier, so that they move for
a distance in a line substantmlly parallel to
the axis of the pass or the axis of the billet in
the pass. In other words,
a movement out of the circular path of the
parts of the carrier. In Fig. 3 is shown the
mandrel 1. on which the ingot is ordinarily
placed as it is fed into the mill. A feed-screw
J is connected with this mandrel and passes
through the blocks 4.
ed on the frame K. Secured to this screw
is the worm-gear 7, and arranged.to operate
upon this worm-gear isa worm . By oper-

ating the worm the serew J 1s actuated, and the |
mandrel 1, with the billet, is moved torwald

With this mechanism very small swages may
be used, so that a very small amount of metal
in the ingot is engaged by a swage. The metal
therefore flows freely in front of a swage
as the swage 1s moved in its work. After
the 1eductmn 1S made bs a swage the swage
moves along a reduced ingot or “tube Dr efer
ably some distance. The ingot between each
operation of the swage 1s turned, preferably.
about forty-five degrees, so that any fin that
may be produced by the rolling of the pre-
ceding swage may be rolled out of the swage
as 1t passes along the reduced billet. The
length of the cams 77, therefore, should be
preferably such as to carry the swages along
the tubes a sufficient distance to roll out the
fins produced by the preceding swages. The
distance of course will be dependent to some
extend upon the feed or movement which 15
olven to the 1ingot. |

By the mecham%m described the ingot is

not reciprocated, but is simply fed fonmrd-

step by stepand turned between each feeding
movement. The swage-rolis being small in
diameter and engaging a small portion of
metal permit 1t to How freely along the man-
drel. Theroll then continuing along the pass
rolls out the fins produced by the preceding
swages. 1he action of the carrier 1s rotary
and continuous, so that the opposing inertia
foreces are slight. This continuous movement
permits of a very rapid reduction of the in-
oot not only by reason of the fact that the
swages are brought into action with greater
frequency, but also by reason of the fact that
the roll-swages are of less diameter than those
in common use, so that a larger feed for each
swage 1S p(.,rn'usSlb]e |

The roll-

The cams 7°'

the rolls are given

These blocksare mount-
these gears are the gears 7.

driven at only half the speed.

‘in the webs E~

771,611

In Fig. 4 an enlarged view of a roll-swage 65

1s shown. |
should have the inner surfaces A* of a curve
in cross-section of the radius of the Anished
tube. The edges of the grooves are flared at

°, preferably to a width equal to the diame-

ter of the ingot.
In Figs. 5 and
struction. In these figures the carriers and
roll-swages are practically the same as those
in the preceding structures. The boxes and
adjusting mechanisms are the same. The car-

“riers I are also of similar construction and-

The annular groove in 1ts face

70

6 I show an alternative con- -

-

have the web ¢ and flanges ¢ for the same -

purpose. Instead of the shafts F there are
journaled in the carrier the shafts F'. These
are similar to the shafts K, excepting that
there are two cams 7" on each shaft. In this
construction the shafts- F' are driven by the
driving mechanisms connected at 7#°. Fixed
on the shafts B are the gears #°. Drivenby
Fixed with the
oears f' " are the gears 7° of smaller diameter
tha,n the gears 7” . The gears 7° drive the
oears 1, which ‘are fixed on the carriers K.
The pmportlons of the gears /*, 7, 17, and /"
are such that while the carriers me_drwen in
the same direction -as the shafts X' they are
The cams 7"
are so adjusted that one of them on each shaft
arrives at the pass just as one of the rolls H
arrives at the pass. Theaction of these cams
moves the rolls H positively and bodily rela-
tively to and from the axis of the carrier, so
that they have a direction out of the circular
path along the passfor thé purpose described
in relation to Figs. 1 and 2. It will be noted
in this construction that the action of the
shoulder #* tends to turn the rolls H, and thus
eliminate the friction on the shoulder 4°. The
worlk 1s fed to this mill asin Figs. 1 and 2.
In Figs. 7 and 8 I show another alternative
construction. In these figures the shafts F’
have the webs K secured direct to the shaft.
These webs E? form practically the carriers.
The rolls H are carried by the pins A%, and
these are carried by the rock-arms 4°. The
arms A° are mounted on the shafts A’, carried
by the webs E°. The arms A" have an inward
projection in which there isaslot 2’. Eccen-
trics m work in this slot. The eccentrics are
mounted on the shafts M, which are journaled
- (zears B/ "are secured to the
ends of the shafts M. Theymesh the station-
ary gears N. The gears N are locked with
the housmo*s A by means of the lugs n. As
the shafts T are rotated the eccentrics /i are
turned and rock the arms /4’, thus moving the
roll-swages H toward and from the axis of the
carriers or shafts F%. The eccentrics and car-
riers are so arranged that the rolls H* are
made to move along the pass in a direction
substantially parallel to the axis of the pass

| for the purpose described in relation to Kigs.
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The housings, boxes, and ad;]ustmcr

mechanism are 51m1lar to those shown 1n Flo's
1 and 2. | -

What I claim as new is—

1. In a swaging-mill, the COHlbIIl&tIOI] of a
rota,twe carrier, a swage mounted in said car-
rier so as to rot‘l,te 1*elat1velv thereto and hav-
ing movement bodily toward and from the
axis of the carrier, and means for moving said

swage bodily away from the a,“ilS of the car-
rier alonﬂ the pass.

2. In a swaging-mill, the combination of a
rotativecarrier, ar otative swage carried there-
by and movable Tadially thel eto, and means

for moving the swage away from the ams of’
‘the carrier along the pass.

3. In a swa,mm“-mlll the combination of a-

mt%twe carrier, a swage mounted in said car-

rier so as to rotate relatlvely thereto and hav-

Ing a working face concentric with its own
axis, and means for moving said swage away
from the axis of said carrier during a portion
of its orbital movement.

4. In a swaging-mill, the combination of a
rotative carrier,
working face concentrlc to1ts axis and mount-
ed In Smd carrier to have movement toward
and from the axis of said carrier, and means
for moving said swage away from the axis of
the carrier along the pass.

5. In a SW&U‘H]O‘-II]IH the combination of )

| rotatwe carrier, a swage mounted in said car-

35
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rier sSo as to rotate rela,twely thereto, and hav-
Ing movement bodily toward and from the

axis of the carrier, and means for movmo* sald

swage at the pass away from the axis of the

carrier and substantially parallel to the axis

of the pass.

6. In a swao‘mﬁ‘—mﬂl the combination of a
rotative carrier, a swage mounted in said car-
rier to havemovement bOd]]V toward and from
the axis thereof, and means for moving said
swage at the pass away from the axis of the
carrier and . substantlally parallel to the axis
of the pass. |

7. In a swa@mw—mﬂl the combination of a
rotative carrier, a rotatwe swage having a
working face concentric with its axis and

mounted In said carrier to have movement to-
ward and from the axis of the carrier and to

‘rotate relatwelv thereto, and means for mov-

1ng said swage at the pass away from the axis

of the carrier and substantlally parallel to the
axis of the pass.

8. In a swaging-mill, the combination of a,
rotatwe carrier, a swage mounted in said car-

rier so as to rotate l*elatwely thereto and hav-

Ing movement toward and from the axis of
the carrier, and a cam arranged to move said
swage away from the axis of the o carrier along
the pass. |

9. In a swaging-mill. the combmatlon of a
rotative carrier; a shaft journaled i 1n sald car-
rier; a swage carried by said carrier: and a

a rotative ‘%W&‘S"e having a

cam. on sald shaft arranged to actuate the

swage to move 1t relatively to the axis of the

carrier along the pass.

10. Ina swaging-mill, the combination of a
rotative carrier; a shaft journaled in said car-
rier; a I‘OH-SWELO‘E: carried by said carrier, said

'%Wawe having extensions: a cam on said sha,ft'

arranged rehtwely to smd extensions to form
a gulde for said extensions and to move the

1 swage rehtivelv'to the axis of the carrier.

11. Tna swaging-mill, the combination of a
rotative carrier; a slmtt ]ournaled in said car-
rier: a I‘Oll-—bWELUG carried by said carrier, said
swage having extensions; a cam on said shait
arranged re_latwe]y to said extensions to form
a guide for sald extensions and to move the
swage relatively to the axis of the carrier and
in a direction substantially parallel to the di-
rection of the pass along the pass.
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12. In a swaging-mill, the combination of a

rotative carrier; a swage: a SWInging support
for said swage mounted upon said carrier:

and means for positively moving said swing-

1ng support and swage 1"61&131\*6137 to the axis

of the carrier along the pass. |
13. In aswaging-mill, the combina,tion of a

rotative carrier hfwmﬁ* the webs ¢, a swage;

a4 swinging support for said swage mounted

between salcl webs; a shaft ]ourmled 1n said
carrier and having guide-shoulders thereon:
and a cam forming a part of said shoulder tor
swinging sald swage relatively to the axis of

‘the carrier.

14. In aswaging-mill, the combination of a
rotative carrier, a plur ahtv of swages mounted
in sald carrier so as to rotate relatwel v thereto
and having movement toward and from the
ax1s of thru carrier, and means for moving said
swages away fmm the axis of the carrier at
the pass.

15. In a swaging-mill, the combination of a
rotative carrier, a plurality of swages mounted
1n sald carrier so as to rotate r'ehtwely thereto

‘and having movement toward and from the

axis of the carrier, and means for moving said

swages at the pass away from the axis of the
carrier and SUbSt&DtI&HY parallel to the axis

of the pass.

16. In a swaging-mill, the'eombination of a
carrier K, having the webs ¢ with flanges &,
thereon: the shtht K, journaled in the carrier
E, and havmﬂ the shoulders 7" thereon, form-
ing a groove f , and having the cams /% on
the shoulders, the swage H disposed in the

‘groove f,; a swinging Support h, Tor the roll
H mounted in the web ¢

an e‘{tensmn I
arranged to operate upon the shoulders 7.

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

LEONARD D. DAVIS.

- Witnesses:
JusTiN P. SLocum,
GrAacE IL. YARD.
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