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UNITED STATES

PATENT OFFICE.

RICHARD J. GATLING, OF HARTFORD, CONNECTICUT.

MACHINE FOR FORGING AND COMPACTING INGOTS.

SPEGIZE‘ICATION forming part of Letters ]?a,tent No. 496, 873 da,ted Ma,y 9 1893,

Application ﬂled March 4, 1892, RSeria] No. 423,721.

(No mndel )

To all whom it may conceriv: -

Be it known that I, RICHARD J. GATLING, a
citizen of lhe_Umted States, residing at Hart—
ford, in the county of Hartford and State of

Connecticuf, have invented certain new and

useful Improvements in Machines for Forg-

ing and Compacting Ingots, of which the fol-

lowing is a full, clear, and exact specification.
Thisinvention relates to an improved mill
for forging and compacting cylinders, tubes

or shafts of malleable cast metal, the object
being to condense the metal and ehanfre the

erystalhne structure thereof,which is the form
assumed by all cast metal, into the homogene-
ous fibrous condition of forged metal.

T'o this end the invention consistsin a mill
having a chamber in which an ingot may be
heated, combined with rolls for compacting,
(3011(]emmﬂF or forging the ingot, as more fully'
herelnartel set forth and Spemﬁc&lly 1ndi-
cated in the claims.

Referring to theaccompanying drawings:—
Figure 1 is a plan of the mill with the cover
of the furnace removed. Fig. 2 1s a central
vertical longitudinal section of same. Fig. 3
1S an enlarrred transverse section looking to-
ward the roll frame. Iig. 41s a Slmlla,r Sec-
tion with part of the roll_ feed mechanism re-

moved. Fig. 5 is a central vertical section

through the roll frame. FIig. 6 is a transverse
vertical section through the furnace. Kig. 7
is a detail section of the head for drawing the
ingot. |

In the views 1 indicates a foundation-or
bed on each side of the middle of which, se-
cured parallel by bolts are vertical side walls
2. At one side of the center these walls are
connected by transverse walls 3, upon which
and the side walls a domed cover 4 1s lowered

and rested to form a heating chamber or fur-

nace. In thebottom of this furnace is placed
a burner 5 which may be connected with any
natural gas, or other fuel system, or upon

- which an ordinary fire may be built, to heat

45

the ingot 6 placed in the furnace upon the
rollers 7 that have a surface somewhat con-
forming to the contour of the ingot, and that

.are made hollow and eonneeted by suitable
couplings with the pipes 8 of a water system |

i tops of the walls, is a cross- head 13.

| so that a cooling liquid may be condueted

through the rollers to keep their temperature

low while the ingot is being heated. (Fig. 6.)

These rollers are desuably supported upon

bearings formed of thin pieces of metal 9 that
can be easily and quickly inserted in open-

journals so that the rollers may be raised or
lowered a,ccordmn' to the dlameter of the
ingot. |

l‘he furnace is usua,lly lmed with fire clay
or brick 10 to protect the walls and burner,

and the dome which is also lined with heat'

resisting material is provided with means
whereby it may be readily lifted away from

the furnace in order to place or remove an
On the other side of

ingot. (Figs. 2 and 6.)
the center, supported in adjustable bearings

similar to those described, are rollers 11 for

receiving and supporting the ingot after it
has been drawn from the furnd,ee and while
it is being forged. (Figs. 1 and 2.)

Mova;bly restmcr upon the side w.:l,llb, with a
locking portion entering a groove 12 near the

1 and2.) Attached to this head is a threaded
rod or serew 14 supported at the end of the
bed by cross ties 15, between which the screw
bears a gear or worm wheel 16 having a

threaded hub that meshes into the screw.

This wheel is preferably driven by a worm 17

of suitable pitch supported by the walls be-

low and driven by any power. In the con-
struction shown the forward end of this screw

passes through the head 13 forming a stud

that will project into a recess in the end of

the ingot (Fig.2) to center it when moved up.

(Figs. 6,

. 55
ings in the side walls above or below the

60'.
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When an ingot is to be heated this cross-head -

is drawn back so that the cover may be low-

ered apon the farnace, but the screw is pref- -

erably of sufficient length to move the head to

Q0

the opposite end of the furnace when pushing

out an ingot. Movably resting on the side
walls, 1s a “similar cross- -head 18 attached to a
threaded rod orscrew 19 supported by a bear-
ing 20 secured to cross ties 21 at the end of
the bed. On this bearing rotates a gear or

95

worm wheel 22 to one face of which is secured
a hub 23 having a threaded perforation that




5 21 and 26 near the end of the wall.

o

fits the screw, while on the other face is 1 pin-
lon 24. 'This wheel is preferably driven by a
worm 25 of suitable pitch supported by abear-
ing below, and revolves between the cross ties
(Fig. 2.)
The cross-head 18 has a pocket 27 into which
project spring catches 28, (Figs. 2 and 7.)
“About the middle of the bed is located a
roll supporting frame, the upper head-block

1o of which is bolted to the two lower that are

anchored to the foundation. These head
blocks 29 hold a frame 30,in ways in the arms
of which are supported the radially movable
roll blocks 31. These blocks are preferably

15 formed in two pieces held together by bolts

or screws, and in sockets in their inner ends

hold boxes 32 that have trunnions projecting

into corresponding sockets to permit the os-
cillation of the boxes. On each side of a cen-

20 tral mortise the boxes have bearings to sup-

porl the shafts 33 to which the rolls 34 in the
mortises are keved. (Figs. 3,4 and 5.) This
allows the rolls to oscillate and adjust them-
selves without straining or bending the shafts

25 as they are moved toward or from the ingot

when the blocks are moved in or out by the

~action of the screws 35 that are attached to

the blocks by heads that projectinto mortises,

- M——

and pass through the threaded hubs of the

30 gears 36 that rofate between cross-heads of
the arms of the frame.
“gears 56 and meshing into them are gears 37
keyed to shafts 38 that bear upon theirinner

Just in front of the

ends pinions 39 which mesh with an annular

35 gear 40 that rotates on a hub consisting of

three sections 41,41* and 41° projecting from
the front of the roll frame. This annular
gear which is held upon the hub bya ring 42,
has its edge cut with worm teeth, and into

40 these meshes a worm 43 supported below by

the frame, and driven by any suitable power
at the desired speed. (Figs. 3 and 5.) Ac-

cording to the direction of rotation of the

worm the annular gear rotates the pinions

45 and small gears to move the serews in or out,

untformly feeding the rolls to or from the
Ingot as it passes between them. The rolls
which are so located as to move radially to-
ward and from the ingoft, preferably are coni-

5o cal and have their peripheries fluted or

grooved 8o that in revolving in one direction
they will compress the metal of theingot, bat
when revolving in the opposite direction will
twist and draw out the metal from the center

53 by the now well known action of Auted ta-

pering rolls on a hot ingot.
have flexible joints 44 to permit the move-
- ments of therollsin or out as desired, and are

The shafts 33

connected with pinions 45 that mesh with and

6o are driven by the pinion 24 attached to the

worm wheel 22. HKach of the flexible joints
44, which is preferably formed in two parts
held together by scerews and bands, receives

‘at one end the keyed end of theshaft 33 while
65 the opposite end is enlarged and socketed to |
receive oscillating pieces 46, in sockets in |

496,873

1 which project trunnions on theenlarged ends

of the continuation of the shaft which is con-

nected with the pinion. (Figs. 1 and 2.)
Below the bed preferably near the middle

of the rolls, in a vertical plane passing through

the axis of the ingot being forged, is a ram 47

70

with a roll on its upper end, adapted to he

raised and lowered byany hydraulic press to
lift the end of the ingot, when necessary, in

order to center the same, (Figs. 2,3, 4 and 5.)

IT'he cylinder or ingot to be forged, cast to
approximate shape and size, with a central
recess in one end and the other.end provided
with a hook, barb, or indentation, is placed
in the furnace upon the rollers, the dome low-
ered in position to coverthe furnace, the fire
started to heat the ingot, and a flow of cold
water passed through the rolls to keep their
temperature low. Whenthe ingot is heated
to the desired degree by the flames, prefer-

ably of natural gas but of course any kind of

fuel may be employed, the cover is lifted out
of the way, the cross-head 13 moved up by
the screw under the rotation of its wheel worm
until the end projectsinto the pit in the end
of the eylinder, which is then pushed along

until its forward end is pushed into the orasp
of the catches in the pocket of the cross-head

18. If the forward end is below the level of
this pocket, the ingot is raised to the proper
level, and supported by the hydraulic ram 47
until the end is pushed into the pocket and
grasped by the catches. '

rotated and this feeds the screw so as to

By means of its
worm, the wheel 22 bearing the pinion 24 is

75

8o

Q0

95

1 00

slowly pull the ingot forward. At the same -

time the pinion 24 rotates the pinions 45 so
that through the shafts 43 the rolls are re-
volved against the face of the ingot as it is
drawn forward, forging and compacting the
metal of the ingot.
the same direction against the surface they
cause the ingot to rotate as it is drawn along

so that the entire periphery is forged or com-

pacted with a rolling pressure changing the

As the rolls revolve in

103

110

whole surface from acrystalline into a fibrous

texture,

tapering, shafts oreylinders of large size and

~In this mill regular or irregular, straight or -

115

great weight may be heated to the proper de-

gree of malleability and quickly drawn au-
tomatically from the heating chamber and

passed between forging, compacting or con-

densing rolls which move toward or from the
work according to the rapidity and direction
of movement of the feeding serews so that the
entire surface of a large mass may be com-
pacted to the desired shape by a rolling

! pressure.

I am aware that mills embracing a furnace
for heating billets, skelps, or cylinders of
wrought metal, and drawing and reducing the

120
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same by means of drawing rolls, which re-

duce and elongate the metal, have been em-
ployed heretofore, and such I do not claim,

the gist of my invention congisting of a mill,

130
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in which abody of castmetal properly heated,
1S ecompacted, condensed or forged, withont
being materially drawn or elongated, so as to
change its erystalline str ucture to the homo-
geneous structure of forged metal.

I claim as my mventlon— |

1. In a mill for heating and forging ingots,
the combination of a bed a heatmg chamber
supported upon the bed compacting rolls
borne by a support upon the bed adjacent to
the heating chamber, mechanism for remov-
ing an 1n0'0t from the heating chamber mech-
anism for moving the rolls towald or from

each other and shafts and gears for revolving

the rolls, all substantially as specified.

2. In a mill for heating and forging ingots,
the combination of a bed a heatluwchamber
supported upon the bed, mechanism for re-

moving an ingot from the heating chamber,

compacting rolls borne by a Supp01t upon the
bed adjacent to the heating chamber, adapted
to revolve in contact with an ingot, a,nd shafts
and gears for revolving the IOHS all bubstan-
tmlly as specified.

3. In a mill for heating and forging ingots,

the combination of a bed a heatmﬂ' eh&mber
supported upon the bed, a removing head

adapted to push an mcrot from the heatmn‘

30
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chamber, compacting rolls borne by a suppor i
upon the bed adjacent to the heating cham-
ber, adapted to revolve in contact vuth an in-
got, and shafts and gears for revolving the
rolls, all substantmlly as specified. -

4. In a mill for heating and forging ingots,
the combination of a bed a heating chamber

supported upon the bed, a movable cluteh for-

pulling an ingot from the heating chamber,
compacting rolls borne by a support upon the
bed adjacent to the heating chamber, adapted

to revolve in contact with an ingof, and shafts |

and gears for revolving the rolls all substan-
tially as specified.

5. In a mill for he&tinﬂ and forging ingots,

the combination of a bed a heatlnfr chamber
supported upon the bed, a mova,ble head for
pushing an ingot along the heating chamber,
a movable clutch for pulhnﬂ' an mgot from
the heating chamber, compaecting rolls borne
by a support upon the bed adjacent to the

‘heating chamber, adapted to revolve in con-

tact with an 1ngot, and shafts and gears for

revolving the rolls, all ,substantlally as speei- -
fied.

the combination of a bed a heating chamber
supported upon the bed compactmg rolls
borne by a support upon the bed ad;acent to
the heatmﬂ' chamber, mechanism for moving

the rolls tow&rd and from each other, 301nted |

shafts connected with the rolls, and gears for
revolving the shafts,all sub%tantlally as specl-
fied.

7. In a mill for heating and forging ingots,
the ecombination of a bed, a heatmw chambel
supported upon the bed, blocks bcrne by a

~support on the bed adjacent to the heating

6. In a mill for heating and forging ingots, |

|

! chamber, rolls held in said blocks, screws;

gears and pinions for moving the blocks to-
ward and from each other, an annular gear

for rotating the pinions, and shafts and gears

70

for revolvmﬂ' the rolls, all substantially as

specified.
8. In a mill for heating and forging ingots,

the ecombination of a bed pcu:'allel walls qup-'

ported uponthe bed, a,heatlnﬂ'eha,mberfm med

/5

between a portion of said walls, compacting - -
rolls borne by a support on the bed adja,cent -
to the heating chamber, adapted to rotate in

contact with an ingot, shafts and gears for
revolving the rolls, “and movable draw heads
resting upon the walls, for passing the ingot

from the heating cha,mber between the rolls |

all substantlally as specified.
9. In a mill for heating and forging ingots,

the combination of a bed, a heatlng ehambe:. |
supported upon the bed compacting rolls

borne by oscillatingbearingsin a supportupon

| the bed adjacent to the heatlnﬂ* chamber,
adapted to revolve in contact with an ingot,

jointed shafts connected with the rolls, and

gears for revolving the shafts, all Substa,n-

tla,lly as specified.

10. In a mill for heating and forging ingots,
the combmatmn of a bed a heatmﬂ* chamber
supported upon the bed, rol]s borne by a sup-
port upon the bed ad,]acent to the heating

30

9o

95

chamber, adapted to revolve in contact with

rolls, a head for pushmg an ingot from the

heating chamber, a ram for raising an ingot,
and a moving clutch for pulhnﬂ' the ingot

from the heating chamber between the mlls
all subst&ntmllv as specified.

11. In a mill for heating and forgmﬂ' ingots,

the combination of a bed, a heating ehamber'

with a removable top Supported upon the bed,
hollow rollers mounted in the heating ¢ham-

an ingot, shafts and gears for revolving the

100

[05

ber, rolls borne by a support upon the bed

a,d;]acent to the heating chamber, jointed
shafts for revolving the rolls mecha,msm for

moving the rolls towa,rd and from each other,

ITO

a mova,ble cross-head . resting upon the walls

for pulling an ingot from the heating cham-
ber, and a ram below for I'&lSlIl'T an 1110'013 all
substantlally as specified.

115

12. In a mill for heating and forging ingots,

the combination of a bed a heatmﬂ* chamber'
supported upon the bed, compactlnﬂ' rolls ar-

ranged to come into conta,ct with the ingotat
different points of its ecircumference a,nd in

‘120

the same diametrical plane, means for mov-

ing the rolls toward and from the ingot, and

means for delivering the ingot to Saﬂ.d rolls- -

substantially as descl 1bed.
13. In a mill for heating and forging ingots,

| the combination of a bed a heatmg chamber

supported upon the bed compactmn'rolls Sup-
ported adjacent to the chamber to come into
contact with the ingot at different points of
its circumference and in-the same diametri-
cal plane, rollers journaled in the heating

chamber to support the ingot while it is be-

r2;
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ing heated, and means for delivering the in-
ﬂ'ot to the reducmﬂ' rolls, %ub&tantmlly as set
forth | | |

14. In a mill for heating and forgmﬂ* 1nﬂ'0ts

5 the combination of a bed, a heating chamber

supported uponthe bed, compactmw rolls sup-
ported adjacent to the chamber to come into

contact with the ingot at different points of

its circumference and in the same diametri-

1o cal plane, rollers journaled in the heating

496,7‘73 .

| chamber to support the nﬁ*ot a pusher head

to deliver the ingot from the rollers to the re-

| ducing rolls and a pulling cluteh, said ingot

being mtated by said leduemﬂ'rolls dmmﬂ' its

passage between the same, substantmlly as 15

set forth.

RICHARD J. GATLING.

Witnesses: |
H. R. WILLIAMS,
C. K. BUCKLAND.
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