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PATENT OFFICE.

GEORGE J. CAPEWELL, OF HARTFORD, CONNECTICUT.

APPARATUS FOR PERFORATING BILLETS OR INGOTS.

SPECIFICATION forming 'part of Letters Patent No. 575,104, dated January 12, 1897.

Annlication filed April11, 1896, Serial No. 587,099,

 (No model.)

To all wihome it mar coneern:

Beit knownthatl, GEORGEJ. CAPEWELL, a
citizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Apparatus for Per-

forating Billets or Ingots, of Whleh the fol-
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lowing is a speelﬁcatlon
l‘he invention relates to the class of appa-

ratus constructed for perforating billets or

ingots of steel or other metal to form tube—
blankcs

The object of the 1r1ve11t1on 1s to provide
a comparatively simple, cheap, strong, and
durable apparatus by means of which ingots
or billets of various sizes can be perfomted
quickly and uniformly in 4 manner and by a
process that leaves the texture of the mate-
rial forming the blanks in a very desirable

condition for being drawn into tubing.

In the apparatus shown and described the

~heated billet or ingot is revolved by rolls and
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ted Iine X X of I‘lﬂ' 1.

at the same time fed forward against a pecul-
iarly-shaped tool that is bemfr very rapidly
and foreibly vibrated lonﬂwudmal]y in line
with the axis of the rotating blllet that 1s fed

~against it.

Refeumn' to the accompanying drawings,
Figure I is a plan of the apparatus, shomnn
the pertorating-tool about to enter a billet.
Fig. 2 is a longitudinal sectional view of the
apparatus, taken onthe plane passing through
the perfor a,tmﬂ'-tool and its vibrator and the
billet and billet feeding and rotating mech-
anisms. Fig. 3isa transverse sectional view
taken on a plane cutting the billet support-
ing and revolving rells, as shown by the dot-
Fig. 4 is a central

“longitudinal sectwn on enlzu ged scale, of the
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per foratm g-tool used with the apparatus; and
Ifig. 5 1s an end view of the perforating-tool.

In the views, 1 indicates the bed or f1 ame
of the appalatus which may or may not, as
desired, be supported onlegs.

bearings mounted on the frame near one end
18 the dl iving-shaft that bears the driving-
pulley 2 and the fly-wheel 3.

Borne by the driving-shaft or connected so
as to rotate therewith ] 15 the perforating-tool
vibrating or percussive wheel 4. This wheel
is shown as for med of a pairot disks arranged

Held by heavﬁy |

onthe shaft side byside a little distance apart
or as a drum with a groove turned in its pe-
riphery, leaving a pair of peripheral flanges,

and supported between the disks or ﬂanﬂ'es

are a number of rollers. These rollers are
pretferably held by journal-pins cireumfer-
entially, with their peripheries extending

slightly beyond the peripheries of the dlsks

or flanges in such manner that they will make
percussive contact with the end of the shank
of the perforating-tool 5 as the wheel is re-
volved.

The perforating-tool 5 is lomely supported
in bearings for med on the frame, and a spring
6, that thrusts between a part of the frame
and a collar on the shank of the tool, is pro-
vided to normally force the shank of the tool
backward, so that its end will extend into
the path of revolution of the rollers of the

6o

7o

percussive wheel, a collar 7 preferably being -

placed on the shank to limit the backward
movement of the tool undel the impulse of
the spring.

The perforating-tool is provided with a hol-
low shank, and in this is located a tube 8, the

opening in the shank extending nearly to the

working point of the tool and the mner tube
extending almost as far. The tube is prefer-
ably supported by a plug serewed into the end
of the shank, and over this end is placed a

strong hard cap 9, that receives the blows. of

the rollers of the percussive wheel. Opening
into the interior of the hollow shank is a pipe

10 and leading into the inner tube is a pipe

11. "T'he pipe 10 is intended to be connected
with any outlet or escape duct, and the pipe
11 18 to be connected with a pump or other
source of water-supply, sothatcold water may
be forced through the inner tube directly to

the point and allowed to flow out in contact

with the walls of the shank, thus maintaining
a rapid complete cire ulamon which will keep
the temperature of the tool 50 reduced that
the point will remain in its normal wmkmﬂ'
condition for a long period.

The operating end or the working pomt of
the toolisslightlyenlarged on one sufie, so that
the hole the 13001 makes 1n the rotating billet
will be somewhat larger in diameter than the
size of the part of the operating end of the

tool that makes the hole, which insures a
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smoothly-forged perforation and permits of
an easy withdrawal of the tool from the billet
when the perforation is completed.

'The end of the tool is preferably shaped by
forming on the shank a circular enlargement

the center of which diametrically will be co-

Incident with the axis of the tool and taper-
ing the enlargement to a point which will lie
in the longitudinal axis of the tool. The eun-
largement is then ground off on one side, so
that the diametrical center of the enlarged
part willnot be coineident with, but will be ec-
centric to, the axis of the tool, as shown in
Figs. 4 and 5. This produces a tool that will
work straight into the end of the heated billet
and at first crowd out the material in all di-
rections equally, forming a round opening of
the same diameter as the end.of the tool; but
as the billet is forced more and more upon the
tool and the hole gradually becomes enlarged
to the full size the metal will be forged back,
by the cam action of the e(,centnc enlarge-
ment as the billet rotates, until the ﬂelfom-
tion becomesenlarged b63 ond the real diame-
ter of the end of the tool to the full diameter
of theenlargement before one side was ground
off, as described, and this operation forges a
perforation that is round, smooth, and true
and thatis so much larger than the end of the
tool that the end can be easily withdrawn
when desired.

On the driving-shaft is a bevel-gear 12, and
in mesh with this gear is a bevel-pinion 13,
borne by a shaft 14, that is supported by bear-
ings on the top of the f rame longitudinally of
the apparatus.

On the shaft 14 is a sprocket-wheel 15, and
on a shaft 16, that is held by bearings sup-
ported by the frame below the perforating-
tool, 1s a sprocket-wheel 17, which sprocket-
wheelsare connected by an ordinarysprocket-
chain, so that they rotate together. On this
shaft 16 is anothersprocket-wheel 18, and this
sprocket-wheel is preferably keyed so that
while 1t will rotate with it may be moved lon-
gitudinally along the shaft.

The hlllet—suppmmnw rolls 19 are provided
with journals 20, and on these journals are
sprocket-wheels 21, around which and the

so sprocket-wheel 18 on the shaft 16 passes an

55
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ordinary sprocket-chain. These billet-sup-
porting rolls consist of a pair of heavy cyl-
inders, preferably of steel, formed with one
section smaller than the other, as shown, to
allow for a slight increase of diameter of the
billet as it expands when being forced upon
the perforating-tool. The 10119 are arranged
side by side and their journals rest in bear-
ings provided in a bed 22, that is supported
upon ways 23, projecting from a part of the
frame. -This bed 22 can be moved along the
ways as desired, according to the length of
the billet, and can, by inserting between the
bed and the ways or removing from between
the bed and the ways plates or bars 24, of
varying thickness, be lifted orlowered, if nec-
essary, so that the axes of billets of different

575,104

sizes that may be placed upon the rolls may
be made to coincide with the point of the
perforating-tool. These plates 24 may be
made tapering orthe ways may be inclined if
the billet is tapering, so that as the bed is
moved along the axis of the billet that is
larger at one end than the other will remain
coincident with the point of the perforating-
tool. A bracket 25 may be so attached to the
bed as to make contact with the sleeve of the
sprocket-wheel 18 on the shaft 16,and through
this when the bed 1s moved on the ways the
sprocket-wheel will also be moved.

The billet is preferably held down onto the
heavy supporting-rolls by a top roll 26; that
1s carried by a bar 27, hinged on a rod 28,
supported by bearingson the top of thef{rame.
When this bar with the roll is turned up, a
billet can be placed on or removed from the
supporting-rolis; but when the bar is down
a billet that 1s inserted bhetween the rolls will
be so held as to begiven a rotation as the rolls
are rotated. Thisbarcanbe moved along its
hinge-rod and made to follow the bed be.:mnn‘
the supporting-rolls and billet as they are

moved toward the perforating-tool.

Keyed on the shaft 14 is a sleev 29, ‘ulmb
bears a wheel 30, adapted to make fr ictional
contactwith the face of a disk 31 on a shaft 32.
T'his sleeve can be moved along the shatt by
a lever 33, that ispivoted to a Smndard rising
from the bfmk of the frame, so that the whecl

can be made to make contact with the face of
the friction-disk more or less distant from the
center, to regulate and vary the relative rates
of rotation of the shafts 14 and 32.

- Of course, if desired, instead of rotating
the shaft 32 by means of a wheel and friction-
disk a pulley can be mounted on the main
shaft in place of the bevel-gear 12, and this
pulley and the disk 31 or a pulley mounted
in place of the disk 31 may be belted to-
gether, without departing from the invention.

The shaft 32 bears a worm 34 1n mesh with-

a worm-wheel 35. 'This shaft is preferably
held at one end in a bearing in a block 36, that

can be oscillated, while the other end, which .

1s provided with a handle, may be held down
so the worm will engage with the worm-wheel
byalateh 87, ormay be held up,with the worm
and worm-wheel out of engagement, by the
same latch, the oscillating bearing-block for
this shaft permitting of this raising orlower-
ing of the shaft and the latch being simply a
bar with a lug adapted to project over the
shaft to hold 1t down or project under the
shaft to hold it up..

The worm-wheel 35 1s connected with a
sleeve 38, on which is mounted a balancing-
wheel 89. Theinner walls of this sleeve are
provided with a thread and in this thread is
fitted a feed-screw 40. This feed-screw is
provided with a groove 41, and projecting
into this groove from a bar 42 attached to the
frame, 18 a pin 43. As this pin prevents the

serew from rotatin g,when thesleeve is rotated
the screw will be fed forward or backward,

70

75

80

Q0

95

I0D

105

110

115

I12C

125

130




. ranged as to feed forward only the billet, or

10
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according to the direction of rotation of the
sleeve. The center of thisfeed-serewisin line
with the center of the perforating-tool, and

consequently will be directly in line with the

billet, so that when the screw is moved in one |

dir eetlon the billet 44 on the supporting-rolls
will be forced toward the perforating-tool.
This feed-screw may, of course, be so ar-

it may be arranged to move the billet and the

| %11pp01t1nﬂ-1olls together, as shown in Fig. 2.

IS

The heated billet i 18 placed upon the sup-
porting-rolls, which previously have been ad-
jus ed - ver th&ll}T so that the axis of the billet
will be in line with the center of the peérfo-

rating-tool, and adjnsted horizontally accord-

ing 130 the 1en0th of the billet, and the top bar

| tul ned down, so that the billet will be held

20

between. the top and the supporting-rolls.

‘When the driving-pulley is rotated, the per-
cussive wheel is rotated and the r ex olving

- rollers,by making contact with the capped end

_25

of the shank? gwe to the perforating-tool a
very rapid and forcible long gitudinal Vlbmtlon
of very short travel and mmute interval.
the same time the driving-shaft, through the

- bevel gear and pinion, 1otates the shaft bear-

20

- tool.

of the billet is Ieﬂ*ul&ted by adjusting the rel-
‘ative rates of 1013th1011 of the fr 10131011. wheel
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ing the wheel that engages the friction-disk
on the shaft with the worm, and this, through
the worm-wheel and thr eaded sleeve moves
the serewin such manneras tofeed the heated
billet on the supporting-rolls forcibly against
the end of the rapldly-wbratm pelf()l ating-
As above stated, the 1ap1d1ty of feed

and the friction-disk. Of course, at the same
time, the rotation of the shafts, thl ough the
medium of the sprocket Wheelb and chamq

rotates the supporting-rolls in such manner

as to rotate the blllet they hold as it is be-
ing forced forward by the feed-screw against
‘rhe percussive blows of the perforatin cr-tool
When the heated billet, rotated in this man-
ner between the 10118 18 forced forward

strongly against the mpldlv and forcibly vi-

brating tool having the perforating-head de-
SCr 1bed the tool entelsthe billet centrally but
C;11«::"htly each blow, but the large number of
poweriul blowsof short length Ebﬂd quick in-
terval so act upon the metal that the billet
will advance very quickly onto the tool, and

~ as the billet isrevolving around straight hole
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a little larger in dlametel than the head of
the toolis formed The peculiar shape of the
tool, as previously described, so crowds the
meta,l out from the center that the inner wall
of the billet is forged by this tool, leaving a
clean, round, and true perior a,tlon W hlle atb
the same time the outside of the billet is also
forged to an extent by the rotating holding-
10113 This process of perforating blllets pPro-

‘vides blanks for tubes having a tez:tme that
18 very desir able for dlawmg, and by 1ts use
billets of varying sizes can be quickly and
truly perforated. With a large-size appara-
tus he:zwy 111“‘01]8 can be treated and perfo-

At |

rated in thismanner to provide tubes for use
in gun and ordnance building, which tubes
will have very desir able ehalacteustlca for
these purposes.

The apparatus i1s comparatively simple in
construction and operation and the billets
resulting from its use are perforated truly
and perfectly in a very rapid manner, tor
while at each blow the metal is forced out-
ward but little and the billet is advanced but

7C
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slightly tothe perforating-tool thelarge num-

ber of blows capable of being olven by this
tool arranged in this mannerin a short space
of time will advance the perforation ld.pidly

I claim as my invention—

1. Inabillet-perforating apparatus,in com-
bination, a perforating-tool having a hollow
eccentrically-enlarged head, mechanism for
rapldly vibrating the tool longitudinally, bil-

let-supporting means, and mechanism for

feeding the billet against the vibr a,tmcr tool,
substantlally as bpﬁ@lﬁ@d |
2. Inabillet-perforating apparatus, in com-

8o

00

bmauon, a perforating- tool having a hollow

eccentrically-enlarg ﬂ‘ed head, mechamsm for
rapidly vibrating the tool lon gitudinally, bil-
let-supporting means, mechanism for rotat-
ing the billet, and mechanism for feeding the
1013.:1131110 blllet against the vibrating tool, Sub-
Stantlally as specified.

3. Inabillet-perforating apparatus, in com-

bination, a perforating-tool having a hollow

eccentrically-enlarged head, mechanism for
rapidly vibrating the tool long gitudinally, ro-
tary billet- Supportmﬂ means, and mechanism
for feeding the rotating blllet-supportmn'

means toward the vibr atmn" tool ,Substantially

as specified.
4. Inabillet-perforating.apparatus, in com-
bination, a perforating-tool having an eccen-

Ing means, and mechanism for feeding the ro-
tal y blﬂ@t-SprOltlHD‘ means toward the en-

larged head of the perfor ating-tool, substan-

tlally as specified.

5. Inabillet-perforating apparatus, i in com-
bination, a perfor &tmﬂ-—tool a rotary percuss-
ive wheel arranged to 1"a,pic11y vibrate the
tool longitudinally, rolls adapted to support
the billet, mechanism for rotating the rolls,
and mechanism for feeding the blllet awalust
the vibrating tool, mbst@ntlally as Speelﬁed

6. Ina blllet—pel forating apparatus,incom-
bination, a perforating- tool a 10‘5&157 wheel
having pemphel al rollels arranged to percuss-
Nely engage the end of the Lool rolls for sup-
porting the billet, a roll for holdmw the billet
to the suppmtlnfr-rolls mechanism for rotat-

1ng the supporting-rolls, and mechanism for
feedmw the billet aﬁ‘amst the tool, substan-
tially as specified. |

7. Ina billet-perforating apparatus,in com-

bination, a perfomtnw-tool a rot.eury wheel

having peuphel al rollers arranged to per-
cussively engage the end of the 13001 a spring
normally holdmﬂ‘ the tool with its end in the
path of the rollels rolls for supporting the
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billet, mechanism for rotating the supporting-
rolls, mechanism for feeding the billet against
the tool, and adjusting means whereby the
rate of speed of the billet feed mechanism
may be changed, substantially as specihed.

8. Inabillet-perforating apparatus,in com-
bination,a hollow perforating-tool having two
chambers that are connected near the worlk-
ing end of the tool, water-ducts opening mto
both chambers, mechanism for rotating the
billet, and mechanism for feeding the billet
against the pel*formuw-tool substantially as
speelﬁed

9. Inabillet-perforating apparatus,in com-
bination, a perforating-tool, mechanism for
rapidly vibrating the tool longitudinally, a
pair of billet-supporting rolls held by a lon-
gitudinally-movable bed, mechanism for ro-
tating the supporting-rolls, a roll for holding
the billet to the supporting-rolls, and mech-
anism for feeding the billet and the support-
ing-rolls toward the perforating-tool, substan-
tially as specified. |
- 10. In a billet - perforating

apparatus, in

combination, ahollow perforating-tool having
an eccentrically-enlarged head,arotary wheel

having peripheral rollers arranged to per-
eub&wdy engage the end of the tool, a palr
of billetﬂsuppartin o rolls held by a longitudi-
nally-movable and vertically-adjustable bed
nechanism for rotating the supporting-rolls,
a top roll held by a swinging plate for keep-
ing the billet to the supporting-rolls, mech-
anism for feeding the billet-supporting rolls

“toward the rapidly-vibrating tool, and an ad-

justable friction-wheel for imparting motion
to the feeding mechanism, Sl1bstantml]3 as
specified.

11. In a billet - perforating apparatus, in
combination, a perforating-tool having an ec-
centrically-enlarged head, billet-supporting
means, and mechanism for feeding the billet
and the perforating -tool together, one part
having a rotary motion and the other a lon-

gitudinal vibration,substantially asspecified.

12. A billet-perforating tool consisting of a
shank with an eccentrically-enlarged head or

working end, substantially as specified.
GEORGE J. CAPEWELIL.

Withesses:
H. R. WILLIAMS,
K. J. HypDRr,
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