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To all whom 1t may concern.:

Be 1t known that I, Witniam Dp. Sroax,
ot the city, county, and State of New York,
have mvented certain new and useful Im-
provements in Machines for Drilling and
Milling; and I do hereby declare that the
tfollowing 1s a full, clear, and exact descrip-

- tion thereof, reference being had to the ac-
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companying drawings, mahmg part of this
specification, 1n which—

Figure 1 is a front elevation; Fig. 2 an
end elevation; Ifig. 3 a bottom view; Ifig. 4
a cross vertical section taken at the line A, «
of Fig. 1 and looking to the right; I‘w 5
a like section taken at the same line A g,

and looking to the left; Fig. 6 another Cross

vertical section at the line B, 6 of Ig. 1,
and looking to the right; Ifig. 7 a like sec-
tion taken at the same line B, 6, and look-
ing to the left; Ifig. 8 a longitudinal sec-
tion and end view of a mandrel with a mill-

ing and a drilling tool; “Fig. 9 a separate |

view of a chair round and Flﬁ 10 an end
view and 1011g1tud1na,1 section of a hollow

tool.
The same letters indicate like parts in all

the figures.

30

35

40

“bulb of all such tips at the same distance

The object of my said invention is to mill
or drill the two ends of blocks of various
materials, such as umbrella tips, chair

~rounds, and a oreat variety of articles, with

the view to e‘{pedlte such operations and to
produce accurate work. -

I will deseribe my said invention as ap-
plied to drilling a hole in one end, and mill-

1ng the two ends of blocks of i ivory, bone, or

other material for umbrella tips, prepara—
tory to turning them, and as the turning of

such tips 1s now done by machinery it is |
important that the hole drilled 1 one end !

should fit onto the umbrella stretchers when
completed and so that they should all fit
onto a mandrel in the process of turning,
and that the opposite ends of such blocks
should be milled so as to form the end or

from the hole so that they should all fit in
the machine. 'This 1s not only important
with the view to obtain uniformity of size,
but especially so with the view to have all

the blecks so drilled and milled that when
the machine for turning them 1s set to re-
celve and hold one, it slmll receive and hold
all the others with equal accuracy. o

In the accompanying drawings (a) rep-
resents a block of bone just as it 1s about !

“resented.

the required line and so that they

lar hole of su

to be secured in the machine and (b, o/, b?)
three others each in different degrees of
progress, and (¢) one that is being finished.
The blocks are rouo*hlv sawed to an approxi-
mate length and of ; irregular figure as rep-
And the first ob]eet 15 to prop-
erly egrip and hold them in the machine 1n
shall not
yield and yet admit of being shlfted from

one to another of a series of tools to whose

operation they are in turn to be subjected.
T'hese blocks are secured and held on the
periphery of a wheel (¢) on a horizontal
shait (e¢) mounted in suitable bearings on
a bench or table. This wheel is made of

merely a flat ring of the same external di-
ameter with, and secured to the face of the
part (¢). The periphery of this wheel at

‘given and equal distances apart, say five,

more or less, 1s cut out to a shohtly concave

form and notched as represented, to receive
‘the angles of the blocks, which are there

011131:)6(1 and held by a metallic stirrup (g).

‘There are five of these stirrups which are

formed each of a metal plate with an angu-
Ticlent size to receive freely
the largest of the blocks. The plate is con-
nected by a joint pin with the outer end of a

rod (%) which slides radially in the wheel

ancd when drawn 111WE11 d toward the center
of the wheel, will grip the block

the triangular stirrup 1s connected to the rod
by a joint pin it can yield to adapt its
oblique sides to the irregular form of the
block. The stirrups are “fitted to work in
cavities made in the wheel, the sides of these
cavities being oblique, as at (¢, 7) so that

when the stirrups are forced out prepara-
- tory to receiving a block these oblique sides

act as G'mdes to brmn the outer angle of the
Stll’"rups in line with the several radial slots

by which they are operated.

The rods (4) are connected with radially
sliding plates (%) by passing through a pro-

irmly
against the penphely of the wheel, and as
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two parts (¢) and (f) the latter being
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jection thereof with a helical spring (7) in- - |

terposed. The plates (&) have each a stem
passing through a radial slot 1 the wheel
to which 1s fitted a roller (m) on the outer
face of the wheel (d), so that by forcing
either one of the rollers out the stirrup con-
nected with i1t will Iiberate i1ts block, and by
forcing the roller inward toward the shaft
the stir rup will grip the block onto the pe-
I‘ll)hel‘y of the wheel; but as the blocks vary
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16
~and there held the required length of time, |
~and then to the next position and so on..
During these motions the gripping stirrups
“are held in by the rollers (m) which travel
in a concentric groove (n) in a fixed circu-
- lar plate (o) through which the shaft
. passes; but as each stirrup 1s to be moved |

“the roller has a positive motion, the
(1) is interposed so as to yield to all such:
irregularities of size. Care must be taken
o to have the tension of these springs so great |
. that theyv will hold the blocks firmly and re-
 sist all the forces to be applied to the blocks

3

~in size, and the mechanism which acts on
the spring .

 during the several operations.

- The wheel (d)
turned by an intermittent motion: to shift.
~ the blocks from one position to another in
. the circle. At the position
- block is taken out and a fresh block put m, |
 the wheel is then turned to bring this block |
to the first position (&) to be operated upon |
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with its several stirrups 1s

“1n and out when brought to the position (&) | _ AR

~a section (p) of the plate (o) and 1ts groove | brought up at the. other end:to drill the = .
(n) is cut out radially and attached to a
~radially sliding bar (¢) and so placed that.
. the roller of each gripping stirrup shall be
within this section (p) of the groove when
brought to the position (a) so that by mov-
ing this section (p) outward the stirrup will
be made to liberate a finished block, and
~ when drawn inward, the stirrup will be.
- made to grip a fresh blank. The above
 motion is imparted to the section of the
35

ogroove by a cam (7) on the main driving
shaft (s) which cam acts on a roller (?)
near one end of the sliding bar (¢) to which
the section of the groove is attached. The
form of the said cam is such as represented
that so soon as either one of the stirrups is
brought to the position (@), the cam permits
the section to be forced out by the tension
of a spring (u), and there to hold it until a
finished block is taken out and another put
in, and then the cam acts to force the section
in to grip the block. R

The intermittent motion to shift the
blocks from .one position to another 1s com-
municated by a wrist pin () on a spur
wheel () which receives motion from the
main driving shaft (s) by another spur
wheel (z) of equal diameter. At each revo-
lution this wrist pin enters one of a series
of radial slots in a wheel (%) on the shaft
(¢) of the wheel (d), gradually starts it,
and turns it to the required distance and
comes out, and travels around to act on the
next slot at the next operation. As it 1is
important to hold the blocks steadily during
the several drilling and milling operations,
there is combined with the mechanism for
shifting the blocks a stop or holdfast con-
sisting of a lever (z) one arm of which 1s
acted upon by the tension of a spring («’)
to force a spur (6*) on the other arm of the

| Then a block

(@) a finished -

drel (77)

18,305

lever into either one of a series of recesses

in the periphery of a wheel (¢/) on the said
‘shaft (¢), and the said lever is acted upon

in the opposite direction to liberate the
parts, just before the wrist pin begins to 7o =

shaft. |

1 acty, by a cam (d’) on the main driving = : 5

k 1s put 1n the machine its
proper position is determined by the face of

a gage plate (¢’), which is adjustable for 75

“different lengths of blocks.  When the block = '

is brought to the position (b) its two ends
are simultaneously acted upon by suitable =
rotating cutters (f’, ¢’) one of which (/")
mills one end to form a section of a sphere, 80 .

while 'the other (

(¢”) mills the other end of =~
the block and partly drills the hole. After . ..
‘these two opposite tools have advanced to
perform their work, and retired, the bleck -~ = =
‘1s shifted to the next position (d’) where it 85
1s acted upon bv a rest or concave center . =

86 0

(1), see Fig. 6, which is brought up to act
as a support while a drill (¢"), see Fig. 5,18 =

hole aeeper.' - And when these have returned
the block ‘is shifted in succession to the .

90 - .

other positions (6%) and (¢) where at each o

position a like support is brought against
—one end and a drill at
“the drilbing. - L T

the other to complete

rotary motion. This mandrel 1s mounted
in the arms of two plates (m”, n”) connected
by a central hub (o0’) which slides longi-
tudinally on the shaft of the wheel (d&).

The plate (m’) has three arms which carry
‘the hollow centers or rests (

fA"). The mo-
ment the blocks have shifted position by the
turning of the wheel (d) the hub (o”) with
its two plates (m’, n’) carrying the man-
4y and rests (A") 1s moved toward
the wheel (&) to force the cutter (f’) against
the end of one block to mill 1t, and the rests
(A") against the milled ends of three other
blocks. This is done by a lever (s”) the up-
per arm of which 1s bifurcated to embrace
the hub (0’) and to be received within grooves
(") of the hub, so that the vibrations of the
lever will carry the whole of this apparatus
toward or from the wheel (£). The other

arm of the lever carries a roller (") which

is held by the tension of a spring (v")

against the periphery of a cam (") on a
cross shaft (#”) which recelves motion from
the main driving shaft by two beveled cog
wheels (¢’, 2’). This cam is of such form

as to force the entire apparatus toward the
wheel (d) as soon as the blocks have been
shifted, and there hold it and at the end of
the operation to permit the tension of the
spring to draw 1t back preparatory to the
shifting of the blocks, '

- The milling tool or cutter (f") projects
from the end of a mandrel (") which car-
ries a pulley (%) to receive a belt from =
‘some first mover to give it the requred =
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‘which corresponds to the mandrel (7

18,305

The outer end of the mandrel is connected
by a collar with the forked end of a lever
(¢?) which turns on a fulerum pin (d?)

connected with the plate (n”) so that when

the entire apparatus is moved toward the
wheel () this lever and the mandrel will
also be moved ; but as the hollow centers or
rests (A") when brought against the spheri-
cal end of the blocks must be held there,
which 1s done by the form of the cam ('),
and the milling tool must continue to be
moved up to effect its cut, the lower end of
the lever (¢?) carries a roller (e2) which is
held by the tension of a spring (f?) against
the periphery of another cam (g?) on the
cross shaft (2”), and to give the gradually
advancing motion to the mandrel of this
tool the cam 1s in the form of a volute as
represented.

On the opposite side of the wheel ()
there is a similar apparatus constructed and
operated in the same manner, and indicated
by the same letters, and receiving motion
from the main shaft by corresponding
parts; but without the additional lever (¢?)

and cam (¢?). And the cam (@) on thig

side 1s a regular volute to cause the entire
apparatus on this side to move up by 2
regular motion until the end of the opera-
tion, and then 1t suddenly runs in to the
place of beginning to permit the tension of
the spring to draw back the entire appa-
ratus that the blocks may be shifted. An-
other difference is that the two plates (m/

»n”) have an equal number of arms in which
are mounted mandrels that carry each a
pulley to receive a belt from some first
mover to rotate them at a high velocity de-
pending on the kind of material to be
worked. The mandrel (A4%) on this )elde

on
the other side, carries a milling tool (97)
and a drill (j ) And for this purpose the
inner end of the mandrel 1s hollow (as rep-

resented in the separate Fig. 8) and split to
receive the milling tool (g”) ftreely, Whmh
is then firmly gmpped by turning a nut (%?)
which 1s tapped on the end of the mandrel
made tapering for that purpose. The outer
end of the mlllmﬂ tool 15 formed with cut-
ting edges to mill the end of the blocks
arotnd the bore to the required form what-
ever that may be. This tool is itself hollow
to receive the shank of the drill (4?), and
split nearly the entire length so that when
the nut (A?) 1s turned either to liberate or
to grip the milling tool the drill will also
be either liberated or oripped. The other

mandrels are made n the same manner but
simply to receive a drill. The drills on the
successive mandrels are made 10n0'e1" and
larger that each may 1n STCccession Increase
the size of the hsle 1n the blecks, so that a.S
the machine is mounted, the hole 1n each
block will be completed b'y four successive |

s

operations, although one finished block is
discharged at the end of each operation.
From the foregoing it will be seen that
blocks for umbrella tips prepared in a ma-
chine on the above plan will be all alike,
with the hole of the same depth and diame-
ter, and at precisely the same distance from
the spherical end, so that they can after-
ward be turned in a machine having a
tapered mandrel to fit in the hole and a hol-
low center with a positive motion toward
the mandrel to hold the blocks while being
turned without the necessity of a self aday Ot
ing mechanism which is indispensable when
the blocks are not accurately prepared.

And although I have above described my -
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said invention as applied to the preparation

of blocks for umbrella tips I do not wish to
be understood as limiting my claim of in-
vention to such use as 1t 1s equally appli-
cable to the preparation of blocks for a great
variety of other purposes, such, for instance,
as chair rounds, banister rods and various
other articles such as seat st1clg3; and so
forth, used in the construction of carriages.
Nor do I wish to be understood as Iimiting
myself to the use of any peculiar kind of
cutters, drills, and milling tools, as these
may be GhELIlG'Bd at pleﬂsure to suit the kind
of work desired. Nor do I wish to limit
myself to the use of mandrels on one side
of the blocks and centers or rests on the
other, as the mandrels may be all on one
side, and the rests on the other, or all man-
drels on both sicles, or some mandrels and
some rests on each side.

When the machine is applied to the prepa-
ration of chair rounds or such like articles,
as represented in I1g. 9 the mandrels should
be hollow as represented in Kig. 10 which
presents an end view and a lonﬂltudmﬂ
section, with the cutter (7?) attached so as
to present the cutting edge inward, the cut-
ter being suitably formed to olve the re-
quired shflpe up to and mcludmg a part of
the ornaments (m?, m?). The cutter 1in-
stead of being at the inner end alone may
extend the whole length of the part to be
worked from either end as in the case ot
cutting tapered rounds. But it is deemed to
be unnecessary to point out all the varieties
of form, and modification which may be
adapted within the range of my said 1nven-
tlon as the skilful mechanic will have no
dlﬁculty in malking all the variations to suit
the kind of work reqmred to be done. .

What T claim as my invention and desire
to secure by Letters Patent 1s—

1. The mode of operation, substantially as
described, for securing and holding the
blocks onto the pemphery of the wheel by
which they are shifted from place to place,
which mode of operation results irom the
combination of the radially sliding stirrups,
or their equivalents with the wheel and the
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~ mechanism operating the said stirrups to

10

liberate and grip the blocks, or any equiva-

lent therefor, substantially as described.
9. T also claim connecting the stirrups

or any equivalent therefor with the radially
sliding rods by a yielding joint in combina-
~ tion. with the’ oblique edges of the recesses

in which they slide, or any equivalent there-

~for, as set forth so that the said stirrups
when forced out shall be brought n a ra- |

dial position, and be free to yield laterally

to any 1rregularity of form of the blocks to
be gripped “when drawn i in, as set forth.

18,305

3. I also claim in combination with the
carrying wheel, or equivalents therefor, for

15

holding and slnftmg the blocks, the two sets

of hollow mandrels with appropriate cutters

-and having a reciprocating motion in oppo-
on the opposite
ends of the blocks, substantlally as and for o6

site directions for acting

1ed. -
WM. Dbp. SLOAN.

the purpose specl

Viﬁtnesses o
War. H. BISHOP
JorrL B. WILSON
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