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UNITED STATES

PateNT OFFICE.

JAMES YATES FOSTER, OF PRESTON, ENGLAND.

MULTIPLE DRILL APPARATUS FOR-CYLINDRICAL BOILER OR OTHER SHELLS.

SPECIFICATION forming part of Letters Patent No. 648,734, dated May 1,1 900,
Application filed Sepbember 26, 1898, Sorial No. 731,600, (No medel))

o el wilom it muey coneeriv:

Be it known that I, JAMES YATES FOSTER,
a citizen of England, residing at Soho Foun-
dry, Preston, in the eounty of Lancaster,
England, have invented certain new and use-
ful Tmprovements in Mnltiple Drill Appara-
tus for Cylindrical Boileror other Shelis, (for-
which I have applied for a patent.in Great
Britain, dated March 2, 1809, No. 4,618,) of
which the following is a specification. ..~

This invention relates to improvements in .
drilling-machines in which several drills are
operated at one time in the same circumfer-
ential or longitudinal scam of a Doiler or
other cylindrical shell. o

By this invention it is possible "o use si-
multaneously a larger numboer of drills than
have hitherto been used, while having them
always radially directed.

which ean be accommodated on this machine
is also much simpler than in the previous
machines of tliis class.

T shall describe the machine, referring to
the accompanying drawings.

Figure 1 is a plan. TFigs. 2 and 3 are ver-
tical sections, partly in elevation, on thelines
2 9 and 3 3, respectively, of Fig. 1; and Iig.
4 is a sectional elevation of one of the cir-
cumferential drill-heads drawn to anenlarged
scale. |

The drills in Figs. 1 and 2 are shown with-
out the covers and springs, which are clearly
shown in Figs. 3 and 4.

On a circular turn-table « the shell b to be

“drilled is clamped by several serew-clamps ¢,

worked simultancously by suitable gear d,
connecting the screw-spindles e, any one of
which ean be burned by a handle applied to
its outer end. On eachof threestrongstand-
ards f, fixed to the base-frame g, is fitted a
vertically-sliding bracket 7, all threc being

* moved simultaneously by upright screws <,
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which are eonnected by bevel-gear j to a cen-
tral wheel %, connected through reversing-
gear [ to a wheel on the main driving-shaft
in, with which it can be engaged by a clutch
n when it is desired to raise or lower the
Prackets . Thése sliding brackets i earry
an annular frame o, in which revolves an an-
nular wheel p, supported and guided by anti-
frigtion-bowls ¢. This wheel p has on one

The gearing nec-{
essaryfor operating the large number of drills

side teeth gearing with 4 pinion », which
slides vertically with the ring frame ¢ on a

shaft s, driven by bevel-gear £, which can be 535

clutched to the main horizontal driving-shaft
m. On the upper face of the wheel p ave
bevel-teeth which gear with pinionswu on the
drill-spindles. On the top of the sunular

frame o, each free to be moved around i, are 6o

o number of carriages «, capable of being
clamped in position where desired. Each of
these carriages v carriesa radial drill-spindle
"0, edch spindle being grooved for akeyin the

bevel-pinion v which drives it, through which 65

it can slide while it turns with it.

Each drill-spindlehasits own feeding mech-
anism advancing it in opposition to a spring
«, which gives a quick return of the drill-spiit - -

dle when it has completed its forward stroke, jo

air - cushions- being preferably provided to
deaden the shock of return; butasthese form
no part of this invention they are not showi.
The feeding mechanism of each drill consists

of a worm on the drill-spindle w driving & 74

worm-wheel on a vertical spindle y, a worm
on which drives the shaft of a.cam z, which
acts on a projection 1 from a yoke 2, that is
connected to an adjusting serew-spindle 3,

serewed into the drill-spindle, the end of this 8o

serew-spindle freely turning in a bearing 4,
at the end of the yoke 2. : .

A supplementary standard 5, carrying a
number of radial drills 6, arranged vertically

overeach other and capable of vertical adjust- 85

ment, is attached to the machine for drilling
the longitudinal seams; but to this no claim
iz made as any part of the present invention.

Tn the machine above described the drill-

ing apparatus is external to the shell; bub go

when for shells of large diametor the drills,
with their mounting and gearing, may be ar-
ranged internally, the frames v, which carry
the drill-spindles, being turned half-around,

so as to point the drills outward instead of g3

inward.

Tlaving now particularly described and as-
cortained the nature of this invention and
the best means I know for carrying the same
into practical effect, I claim—

1. In multiple drill apparatus for cylin-
dricalshells and thelike,the combination with
a plarality of standards and brackets verti-
cally adjusiable thefeen, of aring frame car-
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ried by said brackets, having an annular chan-
nel therein, an annular wheel fitting and ro-
iatable insaid channel and provided with two
sets of teeth, a driving-pinion carried by said
ring frame and meshing with one set of said
teeth and a plurality of drill-spindles mount-
ed in said ring frame and provided with pin-
ions meshing with the other set of said teeth.

- 2. In multiple drill apparatas, for cylin-.

dricalshellsand thelike,the combination with
a plurality of standards and brackets verti-
caily adjustable thereon, of a ring frame ear-

. ried by said brackets, havinganannular chan-
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nel therein, an annular wheel fitting and TO- |
tatable in said channel and provided with two

sety off teeth, stupporting and guiding anti-
friction-bowls for- said wheel, a driving-pin-

“ion earried by said ring frame and meshing

with one sel of said teeth and a plarality of
drill-spindles mounted in said ring frame and
provided with pinions meshing with the other
set of said feeth. )

3. In multiple arill eipliarjaytus,apiural_ityof o

drill-spindles,pinionshavingakey-and-groove
connection therewith, an annular wheel hay-
ing teeth thereon meshing with said pinions,
and means for turning said wheel, in combi-
nation with a worm on each of said spindles,
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a shaft, a worm-wheel on said shift meshing -

with said worm, a cam cpiried by & shaft

30

wounted in fixed supports, b worm-wheel on

-the cam shaft meshing with a worm on said

vertical shaft,an adjusting serew-spindle con: -

nected with the drill-spindle, a yoke in which
said screw-spindle freely turns, a projection
on said yoke adapted to be engaged by satd
cam, and a spring for resisting the forward
longitudinal movementof the drill-spindle, as

‘and for the purpose set forth. «
In testimony whereof I have hereunto set.

my hand in presence of two subseribing wit-
nesses. . o 3 '

) JAMES YATES FOSTER. .
- Witnesses: B .

- .. W. M. HARRIS,
GERALD L. SMITH.
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