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No. 736 475,

'P&tented August 18, 1908,

UNITED STATES PATENT OFFICE..,

MARK BARR, OF LONDON,

ENGLAND, ASSIGNOR TO THE LINOTYPE

COMPANY, LIMITED, OF LONDON, ENGLAND.

THREE-DIMENSION ENGRAVING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 736,475, dated August 18, 1903,
{)rlglna,l application filed July 26, 1900, Ser;al No. 24,920, Divided and this apphcabwn filed J anuary 26, 1902, RSerial

No, 91,235,

(No model.)

To all whomy it may concerm:

Be it known that I, MARK BARR, of 25 Ken-
sington Court Gardens, Kensington, London,
England, have invented certain new and use-
ful Improvements in Three-Dimension En-
craving-Machines; and 1 do hereby declare
the following to be a full, clear, and exact de-
scription of theinvention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same, the subject-
matter of this application being a division
from that described in a pending application
filed July 26, 1900, Serial No. 24,920.

The present invention relates to improve-
ments in three-dimension engraving - ma-
chines of the type wherein is emploved a
swinging tracer-rod.

An engraving-machine that can deal only
with a plzme surface in both pattern and work
has a two-dimension capacity 1S, 1
deal with length and breadth only—butan en-
oraving - machine whose tracer-rod and tool
have each a capacity for vertical motion or
for motion that has a vertical component,
such as would be required in engraving the
intaglio or the cameo contours of a medal, has
a third-dimension capacity; hence the term
‘“ three-dimension” engraving-machines.

The improvement herein described and

claimed relates more particularly to those en-
oraving-machines in which the device for ad-
,]ustmo the ratio between pattern and work

is beneath the fulerum - of the tracer-rod.
Referring to the accompanying figures,
which are to be taken as part of this specifi-
cation and read therewith, I‘iﬂ'ure 1 1s a sec-
tional frontelevation; Fig. 2, a side'elevatio_n
of an enﬂ‘mvmﬂ*-m%chme made according to

the present mventmn and Fig. 3a front sec-
tional elevation illustr ating the formation of
the improved contact- suﬂ:‘ace for the top of

the tracer-rod.

1 i8 the frame of the 111&0111116, 2, the pat-
tern-table; 3, the pattern fixed thereon; 3%,
the mean surface of the said pattern, and 44

two pieces of work fixed on the respective
work-tables 5 o. |

6 is the tracer-rod. When the latter swings
from a given point it must slide through a
spherical fulerum-joint whose center is coin-

|

| cident with that point to enable the tmeer«'

point 7 to move over the pattern 3 in any of
the horizontal directions, lateral, diagonal, or
backward and forward. The end 8 of the
rod above the fulcrum-joint would describe
arcs of different circles having a common cen-
ter were 1t not that the tracer-point 7 must
keep down upon the pattern 3, and thereby
‘““ depress,” so to speak, the two ends of each
such arc. The said end 8 will therefore move
in a path approximating in shape to part of
a sphere, but at no section of which along any
meridian thereof would be presented a con-

tour having a circular arc.

The formation of the contact-surface with

55

6o

which the end 8 can be constantly in contact

for the purpose of making the tool or tools
partake with precision of the vertical motions
of the tracer-point 7 forms the subject-matter
of the before-mentioned pending application
Serial No. 24,920; but the process of that for-
mation and the means employed are both in-
cluded in this specification for the purpose of
making the scope and application of the pres-
ent invention quite clear. 10 1s this contact-
suriace.
lows, (see Fig. 3): The block 9, in which the
surface 10, I'ig. 1, isto be tormed, having been
duly machined with the exception of that sur-
face ischucked in a lathe in the ordinary way

with the face 9*, in which that surface is to
be cut, outward. A rod 11, carrying a suit-

able cutter 12 at one end and being then of
the same length as the tracer-rod 6 from tracer-
point 7 to top end 8, inclusive, is mounted on
a lathe by having an equwalent 13 ot the ful-
crum-joint 14 mounted In a standard 15, which
is clamped to the lathe-bed 16 at the same dis-
tance from the block 9 as the fulerum-joint

14 is from the finished block 9 1n Figs. 1 and

2, the center of the said equivalent la being
ﬂ,lmed with the axis of the lathe-mandrel 17

A vertical plate 18 is clamped to the lathe-bed
16 in the proper relative position to stand for
the top plane 3* of the pattern3. Astheabove-
mentioned outer face 9* of the block 9 is still

The said object is effected as fol-

y 7109

75

8o

go

95

uncut, the cutter-rod 11 is now standing ob-

liquely between it and the vertical plate 18,
the cutter 12 being next to anedge of the said
outer face on oneside of the axis of the lathe

100
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and the 0pp081te end 19 of it, (and which is
the equivalent of the tr aeer-pomt 7)at the op-
posite edge of the vertical plate18. The lathe
is then st&rted and the cutter-rod 11 moved
S0 as to take the end 19 diametrically across
the surface of the plate 18 in a plane contain-
ing the lathe-axis.
13]115 motion, the surface 10 will have been

turned out concave to the particular curve |

which corresponds with the path followed by
the top end S of the tracer-rod 6 when the point
71smoved about and constantly in touch with
thesurface3*. When, however, the said point
moves in a plane e1thel above or below this
surtace 3%, the ratio between the two portions
3 14 and 14: 7 of the rod 6 is changed, thereby
producing an error in the contact between the
top 8 and the surface 10; but this error is so
small that it is pr a(,tlcally quite negligible.
The fulerum-joint 14 of the tracer- 10(1 6 is
carried by a bracket 24, made fast to and pro-
jecting from the %tandm d of the machine-
frame. The work-tables 5 5 are arranged

about the rod 6.on a plate 20, capable of mo- |

vtion in any direction horuontally on a suit-
able ﬂ'mde in the well-known way, and this
pl&te 18 connected to the tracer-rod by a ball-
and-socket joint 21.

The object of the present invention is an
improved means for transferring the vertical
motion or the vertical com pmlentskof the ver-
tical motion of the tracer-point 7 in either di-
rection to the tools 22. These are mounted
in suitable guides 23, incorporated with the
bracket already described.

25 1s a rod from each tool working in a fixed
vertical guide 26, carried by the machine-
frame.

The top end of a rod 25 is connected by a
pin-and-slot device 27 to a lever 28, having its
fulerum at 29 in a bracket 30 on the Lop of
the machine-frame 1. The opposite end of a
lever 28 is connected by a pin-and-slot device

31 to the top of a rod 32, working in a fixed

vertical guide 533 and made fast by its bottom
end to the top of block 9. As the rise of the
tracer-point 7 moves the tracer-rod 6 upward
through the fulerum-joint 14 the top end 8
of the said rod bearing against the surface
10 pushes the rod 52 up through the guide 33
and raises the tools 22 accordingly. 341is a
spiral spring surrounding the rod 32 and re-

silient between the guide 33 and the block 9.

As the drop of the tracer-point 7 moves the
tracer-rod downward through the fulerum-
joint 14 the spring 34 pushes the block 9 after
it, thereby 10W61:1nﬂ the tools 32 accordingly.

The ratio of lateral dimension between the

pattern 3 and the work 4 is adjusted by mov-
6o 1

ing the joint 21 nearer to or farther from the
fulerum - joint 14. -It is for that purpose
mounted in an externally-screw-threaded

When it has completed

-
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socket 35, engaging in a correspondingly-
serew-thlea,ded socket in the plate 20. The
ratio of vertical motion between the tracer-
point 7 and a tool 22 is adjusted by moving a
bracket 30 farther away from or nearer to the
rod 32. For that purpose a bracket 30 slides
upon a feather 36 on the frame 1, the slots 27
in the levers 28 being horizontal or lengthwise
thereof, the respective pins of the rods 25 and
32 bemfr carried by the latter and passing

| thr ouﬂ'h the slots.

The figures illustrate the use of a pair of
Work-tables-5, tools 22, and connections to the
guiding-surface 10, one set on each side of the
latter; but this number forms no part of the
invention and may be varied as may be de-
sired. IFurther, the vertical tracer-rod 6 and
horizontal pattern 8 and guide-block 9 may
be replaced by a respectively horizontal and
vertical arrangement, the respective positions
of the other organs of the machine being
changed accordingly. | |

I claim—

1. In a three-dimension engraving - ma-
chine, the combination of patteln tracer-rod
11101111_ted in a universal joint intermediate of
1ts two ends and through which it can slide;
and a concave eontact—sm face with which the
end of the tracer-rod, opposite to the tracer-
point, 1s constantly in contact when the said
tracer-point is moved over the mean plane of
the pattern, the said concave surface being a
figure of revolution and at no section along
any meridian of the concave , PT esenting acon-
tour having a circular are.

2. In a three-dimension engraving - ma-
chine, the combination of pattern; tracer-rod
mounted in a universal joint intermediate of
1ts two ends and through which it can slide;
a concave contact-surface with which the end
of the tracer-rod, opposite to the tracer-point,
18 constantly in contact when the said tracer-
point is moved over the mean plane of the
pattern, the said surface being a figure of

revolution and at no section along any me-

ridian of the concave, presenting a contour
having a circular are, the said contact-surface

being movable and having connections to the

machine-frame; work-table connected by a
universal joint to the tracer-rod between its

own fulerum and its point; tool capable of

variable motion in a fixed guide for depth of
cut; and connections from the contact-surface
to the tool by which the vertical motion in
either direction of the former is transmitted
to the latter. -

In witness whereof I have hereunto set my

‘hand in the presence of two witnesses.

MARK BARR.

- Witnesses:
JOSEPH LAKE,
CHAS. S. WOODROPPE
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