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INITED STaTES PATENT OFSICE,

~ ISAAC B. HARTWELL, OF WOODSTOCK, VERMONT.

* MACHINE FOR CUTTING CAVITIES SPHERICAL, ELLIPSOIDAL, &c.

‘Specification forming part of Letters Patent No. 13,169, dated July 3, 1855.

To all whom it may concermn:

e it known that I; Isaac B. HARTWELL, of

. Woodstoek in the county of Windsor fmd

State of Ve_lmont have invented new and

useful Implove'mentb in Machinery for Cut-.

ting Convex and Concave Surfaces in Wood

~ and for Cutting and Finishing Spherical and

“Ellipsoidal bawhes and L do hereby declare

that the following _is‘* a full, clear, and exact

~ description of the construction and operation -

of the same, reference being had to the an-

- nexed drawings, making a pmt of this speci-
o :10&‘51011 in Whleh---- |

1110‘1116 11is a pempectwe view; I‘w 2, a
plcme veltlea,l projection of a 1)01131011 of the

. end opposite to that presented 1in Fig. 1;

Fig. 3, a diagram of a portion of the side Op-

horizontal projection of the upper surface of
a piece of wood with traces of grooves as cut
by the machine, and Fig. 5 a tla,nsvelse Sec-
tion of the small obhque frame D Ein FKig. 2.

A B C, Fig. 1, is a solid frame of wood.
‘D E are metallic ways attached to the up-

‘right pieces of the frame. |
- I‘ (x is a vertical sliding frame of metal ﬁt

| ‘ted to the ways D E.
‘adjustable to any desired vertical position by

means of.a erank I and serew H..

- J K is a rocking frame suspended in the
- vertical frame F Gr on journals at L M. -
O is a spherical shell or cutter, being a part
of a hollow sphere revolving on an axis «,
which axisis supported by the ocking frame

J XK. 'To the edge of the spherical shell O are

attached knwes or teeth b ¢, whose cutting--
edges extend to the meridian of the sphere, the
upper portion or half of the axis of the rock- -
ing frame J K being removed to pel mit the

free revolution of the knives b c.
- On one extremity of the axis of the rock-

~ ing frame J K is the main pulley P, which
~ receives the motive power and commumc&tes'

motion to the machinery, and a large gear-
wheel Q, the term “gear” meaning in this

~ description a cog .or toothed Wheel The
pulley P and gear Q are connected, revolving

loosely on the axis of the rocking frame J K
using it only as a center of 1013&131011 The

- gear- “wheel Q drives the pinion R, whose axis
s s is sustained by the rocking fmme J K,

and by means of the gearing T U gives mo-

tion to the spherical _shell befme d_escl ibed.

to that presented in Fig. 1; FKig. 4, a_

Thw_‘. frame is made

7 being removed to show the same,)

| On the other é:ctr'emity of the axis of the
rocking frame J K and firmly attached there-

to is a large gear-wheel V and a hand-lever
W, with whleh to change the position of the
10(.,1{111 o frame at pleasme By means follow-
ing a Slow feed motion is given to the gear V,
by which the rocking frame J K is brought

forward and outward, turning on its axis in

the direction of the arrow fmm a vertical to
a horizontal position.

X is a shaft extending across and under
_the frame-work of the machme, to which and
a pulley Y motion is given by means herein-
after described. From the pulley Y a belt d
communicates motion to the pulley Z. Be-
hind the pulley Z and connected therewith
is'a small pinion e, (a portion of the pulley
, meshing
into the large gear V. "This pulléy and pin-

‘lon revolve on-a pin 7, which is supported by

a stand g. Thisstand 1s movable on a pin A,
and is made to connect and disconnect the
pinion ¢ with the gear V at pleasure by means
of an eccentric hand-lever «. ..

Fig. 3 shows the manner in which the feed

motion above described is communicated.

A B C, T'ig. 8, is a portion of the frame of

~the machine; Q, an outline of the large loose
oear on the axis of the rocking frame, and P

the main pulley before desembed |
Connected with the main pulley P and re-

volving therewith is a small pulley D, from

which passes a belt E to the large part of a
double loose pulley ¥ G, supported on a pin
and stand II.. From the small part of the
double loose pulley F G another belt 1 passes
to a pulley J on the shaft X, Figs.1and 3, be-
fore described. It will now be seen how by

means described that the spherical shell O,
| Fig. 1, receives a compound motion, causing

it to tum on two axes of the sphere of W hIOh -
the shell is a part.

K" K’, Fig. 1,18 a Shdlllﬂ’ table fitted to
ways m m. “Connected w 1th the sliding table
to give it motion is a bh&ft 0’ zmd & hand-pu]-
1{,3?' n.

P’ P’ is a tmmuﬂ-table lmwm‘ raised pro-

jections ¢¢q. In these ploJectlons are dogsof -

the form 7 to hold a block of wood 8" " to be -

operated upon by the machine.
- tis a spring-lateh for holding the tmmnrf—-

'_table in place.

To operate the 'maehme for the pur pose of
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cutting ellipsoidal cavitieslike thatof wooden
trays, the sliding table K’ I’ with its ap-
pendagesis brought under the spherical shell
O {ill the hither end of the block of wood s s’
18 nearly under the front edge of the shell or
cutter. The spherical shell O being now put
In motion on two axes cuts its way in. the
wood until the axis ¢ is brought to a horizon-
tal position. The pinion ¢ is then discon-
nected from the gear 'V by the eccentrie-lever
v and the rocking frame J K again brought
to a vertical position by means of the hand-
lever W. The shell is then raised a little by
means of the screw and crank H I and the

sliding table brought back a little, and the

same Pprocess of cutting is repeated. This
process forms spherical grooves of less extent
than a quadrant of an entire hollow sphere,
yet corresponding in shape to such a section
of a hollow sphere as is formed by passing
two planes at right angles through the same.
In Tigs. 2 and 4 are seen traces of these
spherical grooves. a b c d N, Fig. 2, is a ver-
tical section of a block of wood, showing traces
a b of thespherical grooves extending to their
areatest depth. « 0, IFig. 4, are traces of the
same grooves on the upper surface of a block
of wood. When the desired number of

spherical grooves are cut at one end of the
block, 1t is passed to the rear end of the ma-

chine to the position as seen in Fig. 2, when
B C are the uprights of the wooden frame;
D E, an oblique sliding frame fitted to ways e
J. (Fig. 5 is a transverse section of the ob-
lique frame and ways, showing the manner in
which they are fitted, where like letters refer
to the same parts as in Fig. 2.)

F, Ifig. 2, is a spiral spring sustaining the
oblique frame D K at its greatest elevation.

G’ is a handle for forcing down the frame
at pleasure. |

Il is a saw-shaft having its journal-boxes
I J in the oblique frame D E.

K K are two circularsaws, and Lis a pulley
for receiving and giving motion to the circu-
lar saws. After the spherical grooves before
deseribed are cut and the block a« b ¢ d

brought to the position shown in the figure, .

the circular saws being in motion are pressed
down to the dotted linec. The block is then
- passed along till the saw-grooves extend from
n to m, Ifig. 4. The block is then reversed

by means of the turning-table P’ P’, Fig. 1, |

and the same process of cutting and sawing
1s repeated on the other end and side of the
block. The sections of wood ¢ h, Fig. 2, and
g g I, Fig. 4, are now attached to the main
block only by the sections ¢ 0, extending be-
tween the dotted lines ¢  in width and ex-
tending between ¢ 7, Fig. 4, in length. The

section N, Fig. 3,1is then split out and re-

moved, and the ellipsoidal cavity /77, Fig. 4,
18 smoothed and finished by applying the
spherical cutter or shell to its concave sur-
tace. 'The ellipsoidal shell ¢ g, Fig. 4, is then
split out and removed, and the cavity ¢ d,
Fig. 2, and a «, Fig. 4, is finished, as before
described. The term “ellipsoidal” isused in
this description to represent a cavity merely
approaching in shape that formed by an
ellipse revolving on its axis, while the form
of the cavity made by the process herein de-
seribed and that which is most desirable
for wooden trays is perhaps more properly
cylindrico-spherical.

IHaving thus fully described the nature and

operation of my invention, what I elaim as
new, and desire to secure by Letters Patent,
is—
1. The spherical shell or cutter O, Fig. 1,
turning at the same time on two axes of the
sphere of which the shell is a part, so as to
cut aspherical grooveor aconvex and concave
surface of less extent than a quadrantof the
superficies of a sphere, yet corresponding in
shape to the convex surface of a spherical
section formed by two planes passing through
the sphere at right angles.

2. The method of giving a compound mo-
tion to the spherical shell or cutter by means
of the tight gear-wheel v, Fig. 1, and the loose
gear-wheel Q, revolving on the axis of the
rocking frame J I, so as to be in connection
with the pinion R in all necessary positions
of the rocking frame J . |

3. The use of circular saws set in an ob-
lique sliding frame, in connection with the
spherical cutter, for the purpose of cutting
straight grooves to connect with the spher-
ical grooves at each end of the bloek of woodl.

Woodstock, Vermont, May 5, 1854.

ISAAC B. HARTWELL.

Witnesses:
L. A. MARSH,
NORMAN WILLIAMS.
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