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Tv atl whon tt may concern:

Be it known that I, FOREE BAIN, of Chicago,
Cook couaty, Illinois, have invented a certain
Mode of Cutting or Forming Objects, of which
the following is the specification. -

My invention consists in confrolling an en-

graving, cutting, or impression tool or instru-

10

I3

20 from a flame, or heated or luaminous body. | of the plate and reflected therefrom to these. 7o
1n passing the rays to or through said pattern- | lenium or other civcuit-controlling medium,
plate I prefer to use a lens that will focus said | as indicated by dotted lines s'. As shown, the
rays upon the plate, and to then pass the lat- | circuit includes a battery, I, and electro-mag-
ter back and forth, or otherwise move it so | net F, the armature G of the latter being piv-

25 that every portion will in succession be sub- | oted and extended to form a lever geared or 75

ment by means of light or heat rays, so that
the operations of said tool correspond to the
varying conditions of a pattern from which
said rays are passed, and all parts of which
are successively subjected to said rays.

In carrying the invention -into practical ef-
fect I use a pattern (a photographic negative
or positive, or any polished or transparent or
translucent plate or sheet having upon it a
pattern formed by lines or shades) which will
to a greater or less extent obstruct the trans-
mission or reflection of rays of light or heat

(No madel.)

an opening, x, permits the passage of rays of
light or heat emanating from a source, as S,
1n this case represented as a lantern focused
upon a pattern-plate, 3, (1n this case a photo-
graphic negative or positive,) by means of a
lens, C. Iig. 2 shows a modification in which
two magnets or solenoids are used in branch
circuits, one branch including the selenium-
cell. : |

The rays passing through the pattern-plate
are received upon a block of selenium or a
sclenium-cell, D, which forms part of an elec-
tric circuit, the resistance in which will there-
fore be proportioned to the amount of light
or heat to which the cell is subjected. When
a pattern-plate is used adapted to reflect more
or less hight, according to the design upon the
plate, the radiant energy may emanate from
any source, as &', and be transmitted to the face

O

connected with an arm, H, carrying a grav-
er, d. A spring, s, capable of having its ten-
sion nicely regulated, 1s arranged to lift the

Jected to the rays. It will be obvious that if
the rays passed thus from a_pattern-plate of
varying opacity are thrown upon a substance I
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50 A is a case, closed except at one point, where | the machine. As the strength of the current 1oo

or device which will respond to the varying
intensities of the rays the latter may be made
the means of effecting the adjustment of a cut-
ting - tool traversing the surface of or trav-
ersed by the object to be cut in unison with
the movement of the pattern-plate. Different

appliances, depending upon the character of
the work to be performed, are used in carry- ,

10g out this mode of operation. In producing
intaglio or relief a burr or drill or milling-tool
may be used. Ior engraving, a gouge, chisel,
or cutting-tool is employed. In any case the
tool traverses the object to be cut; or the lat-
ter moves beneath the tool in unison with the
movement of the pattern-plate, and the posi-
tion of the tool, determining the depth or char-
acter of the cut, is regulated by the intensity
or quantity of heat or light rays passing from
the traversing pattern. O - -

In Figure 1 of the drawings is illustrated an
apparatus for automatic engraving, in which

armature from the magnet.

The plate v to be engraved moves beneath
the graver 1n unison with the pattern-plate B.
As shown, both are upon a slide, I, which 1s
reciprocated longitudinally, and moved later-
ally step by step, so that gradually all parts
of the pattern-plate are traversed by the rays
and all parts of the plate I are carried beneath
the graver. The slide may be caused to par-
take of any of the movements common to en-
graving-machine slides or plate-holders, the

means of providing such movements being too

well known by those skilled in the art to need
particular description. In the drawings, for
an example, however, 1 have illustrated one of
the most primitive, the longitudinal recinro-
cation being produced by a crank or slotted

‘rotating disk, M. and the lateral step-by-step

motion by a screw-rod having a ratchet, N, on
one end connected to the slide and engaging
with a spring-pawl, O, on the bed or frame of
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1ncreases and decreases with the intensity of | differ, the duplicate in such case being pro-

the raysreceived upon the selenium-cell, there | portionately larger or smaller than the

1S a corresponding variation in the power of
the electro-magnet, and the armature thereof
1s subjected toa varying force tending to draw
1t to the magnet against the power of the
spring, 80 that the graver is withdrawn from
and pressed against the plate, according as the
heat or light rays are less or more obstructed
1n their passage through the pattern-plate. The
depth of the cut is thus regulated and caused
to correspond with the varying influence of
the radiant energy, inasmuch as in proportion
as the passage of the rays is interfered with
by the increased opacity of the pattern the
strength of the current will be varied and will
produce a corresponding variation in the ad-
justment of the tool. | -
The above-described apparatus illustrates
20 the invention somewhat crudely, and for many
operations would be variously modified. It,
~ however, serves to illustrate the principle of
‘my invention, and those skilled in the arts to
- which it appertains will readily see the vari-
us modifications necessary to adapt my in-
2ntion to the various kinds of work. With-
out attempting to set forth all the modifica-
tions that have suggested themselves, I will
mention a few that are obvious to every one
skilled 1n electricity. Thus a solenoid may
be advantageously substituted for an electro-
magnet; or two solenoids or two magnets, one
in a main and the other in ashunt circuit, (see
Fig. 2,) may be arranged to operate simul-
taneously in opposite ways upon the armature
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or movable core, securing an increased effect,

as 1n the regulating-magnets of electric lights.
A galvanometer may be used instead of an
electro-magnet, in which case the movement
of the needle is made the means of intensify-
ing or decreasing the magnetic action of a
magnet or solenoid. Other means may be used
wherea weak current is made the means of op-
erating aswitch-regulator or other device, the

40

and stronger motor-currents, in the same man-
-nerasarelay. Themagnet F may have a core
of soft iron; or thecoremay be polarized, and
the conductor may be so wound as to intensify
or reduce the magnetic action. An equiva-
lent of the selenium-cell in some cases would
be a thermo device, as a thermo-pile generat-
Ing its own current of greater or less intensity
under the varying quantity of heat-rays, and
controlling the operating-magnet directly or
indirectly, as before deseribed. Any desired
means may be employed to secure a coinci-
dence of movement of the pattern and the ob-
ject to be operated on. These means will dif-
- 60 fer with the difference in the character of the
| work o be doue. In some instances the ob-
- Ject operated on will be carved or cylindrical,
.. -and will revolve as the pattern slides. In
other cases, while there is a unison and coin-
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movement of which throwsin or cuts ouf other

Ang the working position of a tool, which con-

variations in an electrical current, and appli-
ances whereby said ocurrent is varied by the
varying degree of heat or light rays passing

|
65 cidence of motion, the degree of motion will |

pat-
tern. "It will therefore be understood that my
1nvention may be embodied in various differ-
ent apparatus, but that the principle of op- 70
eration is the same—to wit, the governing of
the position of the cutting or forming tool by
the varying action of heat or light rays trans-
mitted through or to and from a pattern-plate

of varying opacity or reflecting-power. With- 75
out, therefore, limiting myself to the use of
the means described and shown,

I claim— | |

1. The within-described mode of governing
the position of a working-tool, which consists 8o
in controlling the tool in accordance with the
action of a pattern on the radiant energy of
rays of light directed to the pattern.

2. The within-described method of govern- .
035
sists 1n subjecting a pattern to rays of heat or
light, and countrolling the tool in accordance
with the amount of radiant energy passing
from the pattern. . '

3. The within-described method of govern-
Ing the position of a working-tool, which con-
sists 1n varying the amount of radiant energy
derived from a ray of light or heat passing
through a pattern, and controlling the posi-
tion of the tool in accordance with that amount.

4. The combination, with a tool operating
upon the object to be cut or formed, of an
electrical regulating device whereby the po-
sition of the tool is adjusted according to the
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from their source to and from a pattern-plate,
substantially as specified. -

5. The combination, with a cutting or form-
1Ing tool, of an electrical adjusting device, a
pattern-plate moving in unison with the trav-
erse of the tool or object to be formed, and a
selenium - cell or its equivalent electrically
connected with the regulating device and re-
ceiving the rays from the pattern-plate, sub-
stantially as set forth. |

6. The combination, with a cutting or form-
ilng tool operating upon the object to be
formed, an electrical regulating device where-
by the position of the tool is adjusted, a trans-
parent or travslucent pattern-plate moving in
unison with the said object and across rays
of heat or light, and a selenium-cell or its
equivalent arranged to receive said rays in
electrical connection with the regulating de-
vice to control the latter, substantially as set
forth. |

In testimouny whereof I havesigned my name
to this specification in the presence of two sub-
scribing witnesses. -
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_ FOREE BAIN.
Witnesses:
CHARLES E. FOSTER,
L. C. Youne.
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