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JOHN JACOBSON, OF WOBURN, MASSACHUSETTR.

CARVING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 429,218, dated June 3,1880.
Application filed October 10, 1888, Serial No. 287,766, (No model.)

To all whom it may concern:

Be it known that I, JOHN JACOBSON, of Wo-
burn, county of Middlesex, and State of Mas-
sachusetts, have invented an Improvement
in Carving-Machines, of which the following
description, in connection with the accompa-
nying drawings, is a specification, like letters
on the drawings representing like parts.

My invention relates to a machine forcarv-
ing irregular surfaces on wood or other ma-
terial, being, for example, adapted for carv-
ing any desired design in bas-velief from a
corresponding pattern.

Theinventionrelates especially to the mech-
anism for guiding the cutting-tool, so that it
enters more or less deeply into the material
being carved according as a controlling or
guiding projection or pin falls and rises in
passing over the depressions and salient por-
tions of the surface of the pattern.

The tool-guiding mechanism is such that
the elevations and depressions on the surface
being cut correspond to those on the pattern,
and the amount of elevation and depression
in the surface being cut may be increased or
decreased with relation to that of the pattern
as desired, so that a surface having practi-
cally the same design or appearance as the
pattern may be carved in higher or lower re-
lief than the pattern, if desired.

The machine comprises suitable supports
for the pattern and for the piece to be cut,
which are placed opposite to and generally
parallel with one another, and between which
the cutting-tool and guide-pin have a prac-
tical universal movement in one plane, being
supported at the end of a jointed arm, such
as commonly employed for producing such
universal movement in wood -working ma-
chines. The axes of the tool and its guide-
pin are in line, and both have the same move-
ment as the end of the tool-carrying arm,
which movement may be called the “horizon-
tal” movement, as it will be generally most
convenient to have the arm move in a hori-
zontal plane. Both the tool and guide-pin
have also an endwise movement in said arm,
which is independent of the rotary move-
ment of the tool, the said endwise movement
of the tool being made proportional to that of
the guide by mechanical conneetions between
them, shown as consisting of a lever con-

nected at opposite sides of its pivot or ful-
srum with the said tool and guide, respect-
ively, by links or connecting-bars.

TFigure 1is a perspective view of the opera-
tive parts of a machine for carving irregular
surfaces embodying this invention; Fig. 2, a
side elevation of the tool-guiding mechan-
ism and parts co-operating therewith; Fig. 3,
a similar view illustrating the operation when
it is necessary to undercut the surface; Fig.
4, a detail showing the tool-carrying arbor in
transverse section and the device that gov-
erns its longitudinal movement in plan; and
Fig. 5, a detail showing the tool-carrying ar-
bor'or spindle in section and its actuating-
pulley in plan view, and showing the splined
connection between said arbor and pulley.

The operative parts of the machine are
shown in this instance as all supported on a
column or standard «, upon which arms b b*
are adjustably secured or clamped, themselves
supporting platforms or tables ¢ ¢’ upon
which the pattern and the piece to be carved
are respectively fastened. Upon the said up-
right ¢ is also supported a jointed arm d d?,
the portion d of which may swing freely about
the eolumn ¢ as an axis, but is supported
against endwise movement as by a collar o
fixed on said column. The portion @* of the
arm is also pivoted on the end of the portion
d, making an axis for the movement of the
said portion d? parallel with the axis of the
column ¢ and capable of being revolved.
around the said column by the pivotal move-
ment of the portion d of the said arm on the
column @. The free end of the portion d? of
said arm by this construction may have a
universal movement in a plane at right an-
gles to the axis of the column ¢, which is gen-
erally for convenience in vertical position, so
that the end of the arm has its universal
movement in a horizontal plane. The free
or outer end of the portion d* of the arm has
a bearing e for the arbor or spindle f, that

-carries the cutting-tool ¢, said spindle being

longitudinally movable in said bearing e and
having a spline-connection with a pulley 1,
(see Fig. 5,) which pulley is connected by a
belt with a pulley <%, that has its bearing at
the axis of the joint between the portions d
d? of the tool-carrying arm, and is connected
with another pulley 7% conunected by a Dbelt
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with a pulley ¢, having its bearing on the
column « above the arm d, and Deing con-
nected with or forming part of the driving-
pulley that receives the power from the coun-
ter-shaft or motor by which the machine is
driven. Thepower is thus transmitted to the
spindle f, thatcarries the cutting-tool g,which
is rotated at high speed by the pulley 4, and
may also have a longitudinal movement, ow-
ing to the spline-connection between it and
the pulley.

The end of the arm d%is shown as provided
with a handle «* to facilitate the movenient
of said arm, by which its tool-carrying end is
carried to all desired points in the horizontal
plane.

The cutting-tool may in this manner be
carried over all parts of the surface of the
block being cut, and in order to regulate the
depth to which it enters the said surface at
each point thereon, so as to give definite re-
lief to said surface in accordance with any
desired design, the endwise movement of the
tool-carrying arbor is controlled by a ring or
collar i, which enters an annular groove in
the tool-carrying arbor f, (see Fig. 4,) and is
itself pivotally connected with links m, one
at ecach side of the end of the arm 3 said
links being connected with a lever n, pivoted
at 2° near the end of the tool-carrying arm,
and connected at the other end of its pivot or
fulerum 7* by links o with & rod or spindle p,
also having an endwise movement in a socket
in the end of the arm (® in line with the
spindle £, that carries the tool.

The spindle p carries a projection or finger
P4 having its end slightly convex or rounded
and as fine as may be desired, which finger
rests on the surface of the pattern, and is
thus raised up toward the arm 2 when the
said finger p* passes over a high or project-
ing portion of the pattern from which the
carving is being made and moves down or
away from the said arm when the latter
passes over a low or depressed portion of the
pattern, as will be readily understood from
Fig. 2, in which ¢ represents the outline of a
section of the pattern, and # represents the
picce partly carved to correspond with said
pattern.

The lever n is shown as provided with a
handle #° by which the operator may raise
and lower the same, at least as far as per-
mitted by the surface of the pattern, and it
will e apparent that the connection from the
guide-finger p* by links o to the lever n and
from the latter by linksm to the tool-spindle
J will cause an outward or upward movement
of the tool corresponding to an outward or
downward movement of the guide-finger P4
and the reverse.

3y making the point of attachment either
of the links o or of the links 1, with the le-
ver n adjustable along the lever, which may
be effected by having the pivot of said links
engage the lIever in a longitudinal slot n%, as
shown, it will be seen that the upward and
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downward movement of the tool may be in-
creased or diminished with relation to that of
the guide-finger p, while remaining propor-
tional thereto,so that, if desired, the relief of
the surface being cutmay beecither increased
or diminished with relation to that of the
pattern withouf, however, changing the gen-
cral effect of the design in any other particu-
lar than throwing itinto higheror lower relief.
The pattern and the piece being cut will
usually be held parallel one with the other, as
shown in Fig. 2; but, if it should be necessary
at any point to undercut, both the pattern and
the piece being carved may be set at equal
inclination to the path of movement of the
tool-carrying arm, as indicated in Fig. 4,
where the guide-finger is shown as entering
such an undercut portion of the pattern. The
amount of entrance of the tool into the ma-
terial being carved may be controlled by the
handle »* until the tool has cut to the full
depth permitted by the guide-finger p?% and
the said handle #° may be of such weight as
to produce a sufficient pressure on the tool f
to cause it to enter the material with the de-
sived rapidity, or an additional lever 1 might
be employed, having a suitable weight or
sp1ing to produce the same effect, the said
lever u being connected with the collar k, that
produces the longitudinal movement of the
tool, and being fulerumed at «? on links u?
that are pivoted on one of the projections
forming a portion of the handle ¢®. When
such weight or spring is employed to feed the
tool outward, it is necessary for the operator
merely to sweep the end of the arm d2around
over the pattern until the tool has entered all
the parts of the surface being cut as far as
permitted by the projection p?% the operator
using the handlen® to raise the said projection
2* when it comes to a steep part on the pat-
tern over which the finger will not easily pass.

In using the apparatus it will generally he
best to use a guide-finger * and cutting-tool,
eachhaving aconvex end of same size, so that
the said guide-finger will follow the general
clevations and depressions of the pattern-sur-
Tace, but will not enter into the more minute
recesses or depressions of said pattern-sur-
face, and the tool will thus bring the surface
of the piece being carved to the general con-
figuration of the pattern, after which the
more minute portions of the pattern may be
cut into the piece being carved by employ-
ment of a smaller or more convex or pointed
tool and a correspondingly - shaped guide-
finger p*

The tables or supports ¢ c?arc adjustable on
their armsd 0% s0 as to permit the inclination
of the pattern and the piece being cut, as
shown in Iig. 3, thesaid tables having shanks
or supports that hinge on theends of the arms
b 0% being conneeted therewith by holts, as
shown in Iig. 1, so that by tightening the
said bolts the tables may be held rigidly with
relation to said arms b 0* when adjusted to
the proper inclination.
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The invention is notlimited to the specific
connecting mechanism shown between the
tool and the guide-pin, althoagh that is be-
lieved. to be the simplest and most efficient.

Othermechanicalconnectionswill bereadily
suggested which will besubstantially equiva-
lent to that shown, and the substitution of
which would consequently be regarded as
within the invention, the main feature of
which consists in connecting the tool and
guide-pin sothat the longitudinal movements
of one are in the opposite direction and pro-
portional in amount to the longitudinal move-
ments of the other. ’

I claim— .

1. In a carving-machine, supports for the
pattern and piece to be carved to the shape
thereof, combined with a jointed tool-carry-
ing arm and rotating tool supported in the
end of said arm and longitudinally movable
therein, and a guide-pin supported and longi-
tudinally movable in the end of said arm in
line with the axisof the tool, and connections
between said guide-pin and tool, whereby the
longitudinal movement of the latter is pro-
portional and in the opposite direction to the
longitudinal movement of the former, sub-
stantially as described.

2. The combination of the tool-carrying
arm and tool-arbor having a rotaryand longi-
tudinal movement therein and provided with
a ring engaging an annular groove in said
arbor, with a guide-pin movable longitudi-
nallyin a passagein said arm opposite to and
in line with the bearing-passage for the said
tool-arbor, a lever pivoted on said arm and a
link connected at one end with one arm of

said lever and al its other end with the ring
engaging the tool -arbor, and another link
connected at one end with the other arm of
said lever and at the other end with the said
guide-pin, substantially as and for the pur-
pose described.

3. The combination of the supporting col-
umn or standard o with armsb 6% adjusta-
ble along said standard and provided with
tables for supporting the pattern and piece
to be cut, respectively, the jointed tool-carry-
ing arm d d? pivotally connected with said
column between the said arms b 0% the tool
and guide-pin supported in bearings opposite
and in line with one another in the end of
said arm, and connections between said tool
and guide-pin, whereby longitudinal move-
ment of the former is proportional and in the
opposite direction to the longitudinal move-
ment of the latter, substantially as described.

4. The combination of the main column or
upright with the arms b 0% adjustably secured
thereon, and platforms or tables ¢ ¢?, having
an adjustable hinged connection with said
arms b 0% the jointed tool-carrying arm piv-
otally supported on said columns between
said arms b 0% and the connected tool and
guide-pin working in bearings in the end of
said arm in line with one another, substan-
tially as and for the purpose described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

JOHN JACOBSON.

Witnesses:

Jos. P. LIVERMORE,
Jas. J. MALONEY.
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