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To all whom it may concern:
Be it known that I, ALBERT J. LOEPSINGER,
a citizen of the United States of America, and

a resident of Providence, in the county of

Providence and State of Rhode Island, have
invented certain new and useful Improve-
ments in Die-Engraving Machines, of which
the following is a specification.

My invention relates to improvements in

-engraving-machines, and. more particularly

to the class of machines employed for auto-
matically engraving dies and other analo-
gous articles, wherein a rapidly - revolving
endwise-movable cutting-tool acting upon
the slowly-turning stock or die produces on
or in the latter a reduced or enlarged fac-
simile of the pattern being reproduced. - In
machines of the type referred to it has been
usual heretofore to employ a pivoted bar
carrying the cutter and stylus or tracer”
members, said bar being mechanically actu-
ated in both horizontal and vertical planes
and having the revoluble pattern and die
holders adjustably mounted on and secured
to the stationary bed of the machine. There
are objections to such former construction in
that it is practically impossible to arrange a

‘belt-drive for the cutting-tool that will auto-

matically adapt or adjust itself to the ever-
changing positions of the cutter-bar and at
the same time keep the belt under proper
tension. In most machines, too, the bar is
unsupported at its free end, or at least im-
perfectly so, the result being that the stylus
cannot faithfully follow the contour of the
pattern. '

The object I have in view is to produce a
die-engraving machine in which the disad-
vantages above referred to are overcome, my
improved machine being much less expen-
sive to manufacture, simpler in construction,
adjustment, and manner of operation, and
also capable of performing more and better
work.

In carrying out my invention I employ two
pivotally-mounted swinging bars. One, car-
rying revoluble holders for the pattern and
die, I term the ‘‘work-bar;” the other bar,
arranged in front of but below the work-bar,
carrymng the stylus and’ revoluble cutting-
tool, I term the ‘‘tool-bar,” said bars being
arranged to move in planes at right angles to

‘each other. The cutting-tool is driven by a

sufliciently powerful belt having a substan-
tially uniform tensjon at all positions of the
tool-bar.

My invention consists, essentially, in the
novel construction, arrangement, and man-
ner of operation of the parts or elements, sub-
stantially as hereinafter set forth and claimed.

In the accompanying sheet of drawings,
Figure 1 is a front side elevation representing
my improved engraving-machine. Fig. 2 is
a plan view of the same, and Fig. 3 is a trans-
verse sectional view taken online z 2 of Fig.1.

The following is a more detailed descrip-
tion of my improved engraving-machine A
and the manner of its operation.

As drawn, the work-bar B (carrying the
pattern p and the die or reproduction w) is
pivotally fixed at its rear end * to a bracket
b’, secured to the bed a, the arrangement be-
ing such that the other portion of the bar is
adapted to be mechanically swung or moved
through a circular arc in a vertical plane, the
tool or cutter bar C being pivoted at ¢ to a
fixed bracket ¢ and arranged to swing
through a circular arc in a horizontal plane.
The said work-bar is made very stiff and is
strongly supported. The free end B’ of the
bar is forked to receive a large well-fitted
stud f”, extending horizontally from a cross-
head f, slidably fitted to the vertical head D,
fixed to the front end of the bed a. At a
point near its outer end the bar is provided
with a horizontal bearing e, in which is fitted
a revoluble shaft ¢, Fig. 2, the latter having
secured to its front end a suitable chuck or
holder ¢/, constructed and arranged to re-
tain the model or pattern p therein. The bar
is also provided with a Tevoluble chuck or
holder ¢, having screws d’, which hold the
work or die w in position while it is being cut
or reproduced from said pattern. Said
work-holder is secured to a horizontal short
shaft arranged parallel with said shaft ¢* and
is mounted to revolve in bearings »* of a
cross-head b, slidably fitted on the bar B.
Screws b* serve to maintain the member b in
any desired position with respect to said pat-
tern. .

The mechanism for swinging the bar B up-
wardly from the horizontal position con-
sists, as drawn, of a worm m?, secured to the
main driving - shaft m, meshing with the
toothed wheel m?, Fig 2, in turn secured to
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and rotating the vertical shaft m!, Fig. 1.
The latter actuates a suitable change-gear
train I& at the top of said head D, the last
gear ¢ of the series being secured to the upper
end of a vertically-supported revoluble screw
7, passing through a nut /, Fig. 2, secured to
the back of said cross-head /. Uponrevolving
the screw in the proper direction the bar B
will be slowly elevated, the forked end at the
same time sliding on the stud f’ a distance
corresponding to the versed sine of the arc
through which the bar is moved. The screw
f* may be manually revolved in either direc-
tion in any well-known manner, after mov-
ing the gear-holder ¢?, Fig. 2, rearwardly to
disengage the mechanically - driven gears of
the train E from the said gear g. While the
work - bar is being thus slowly elevated, it
is obvious that the pattern and work holders
must be continuously rotated concurrently in
unison and at a uniform rate of speed. The
means illustrated for effecting such mechan-
ical action consists of a shaft %, disposed at
the rear of, supported by, and parallel with the
longitudinal axis of the bar. On said shaft
are secured bevel - gears ¢* and %', meshing
with similar gears secured, respectively, to

‘the rear ends of the pattern and work holder
- shafts, as clearly shown in Fig. 2.

The
power for rotating shaft k is transmitted from
the rear end of main shaft m via a spur-gear
7', secured thereon, to-a fellow gear %, fixed to
a short shaft mounted in a bracket r. To
the last-named shaft is secured a worm 7%,
meshing with a worm-gear v, in turn fast to a
suitably - mounted short horizontal shaft r°
in alinement with, but at the rear of, the cen-
ter or pivot point b? of the work-bar. A pair
of bevel-gears n n is secured to the adjacent
ends of shafts r* and k. As thus arranged it

will be seen that the speed of shaft m is much’

greater than that of shaft k. In order to
produce in the die a reverse copy of the pat-
tern p, gear k&’ on shaft k is disengaged from
its fellow gear and the opposite gear £k
brought into engagement with thelatter. The
pattern in this arrangement does not change
its turning direction.

The pivotally-mounted horizontally-mov-
able cutter or tool-bar C possesses great rigid-
ity and is accurately supported at its outer
or free end, while at the same time permitting
it to swing freely. The means shown for
supporting the bar consists of a head or block
h secured thereon, provided with upper and
lower antifriction-rolls#’A’. Theseinturnare
interposed between and inrolling frictional en-
gagement with stationary guide-pins A%, se-
cured to a bracket #? rigidly fixed to the front
end of the bed a, the longitudinal axes of the
pins being disposed at substantially right an-
gles to that of thebarC. Asthus constructed
the barisaccurately supported both vertically
and laterally. To the bar Cis adjustably se-
cured a holder member p? its upper portion
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being bored transversely or in alinement with
the center of said pattern-holder to receive a
suitable stylus or tracer p’, a clamp-screw
p* maintaining the tracer in position with re-
spect to the face of the pattern. Thebar Cis
further provided with a cutter-carrying head
comprising, as drawn, a base member ¢*, ad-
justably secured to the bar and having a
transversely-movable carriage ¢*, adjustably
mounted on its upper side. The carriage 1s
provided with bearings supporting a short
rapidly -revoluble spindle taking its motion
from a small flanged pulley ¢, secured thereon,
said pulley being rotated by a vertical driv-
ing-belt ¢*. ,
ranged to receive and hold therein a suitable
drill or cutting-tool w’, the longitudinal axis
of the latter and that of the die-holder d be-
ing in alinement when the bar B is in the nor-
mal or horizontal position.

Assuming now that the members or parts
of my improved engraving-machine A have
been constructed, arranged, and positioned
substantially as represented in the drawings,
the manner of its operation when employed
for engraving or sinking dies, &c., is as fol-
lows: The original or pattern p to be copied
is first secured in its holder or jaws ¢/, fol-
lowed by moving the work-holder d along the
then horizontal work-bar B until the point is
reached which corresponds to the desired
size or proportion of the reproduction to be
made, the gear k¥’ (or k*) being kept in en-
gagement with its fellow gear. The holder d,
gears, and die-blank are next secured in the
adjusted positions. The tracer p’ and cut-
ter w’ are then properly positioned, the cen-
ters being in alinement with that of the pat-
tern p and die-blank w, respectively. Now
upon starting the machine the previously-ad-
justed gear-train, &c., are actuated by power
transmitted to the driving-pulley m’, the cut-

“ter w’ at the same time being rapidly rotated

by means of the traveling belt ¢, thereby
slowly revolving the pattern and die in uni-
son, the result being that the combined ac-
tion of theslowly-turning holders and slowly-
rising work-bar B causes the engraving-tool
or cutter to describe a continuous spiral cut
having a gradually-increasing diameter coin-
cidently with a corresponding spiral path
traced on the contour of the face of the pat-
tern by the yielding engagement therewith of
the hardened or non-wearing point of the sty-
lus, the operation being continued until the
entire surface of the pattern has been engaged
by the stylus. It will be found that the re-
production thus formed on the face of the die
w will be a perfect facsimile, except as to size,
of the original pattern p. I would add that
in order to maintain a suitable working con-
tact of the stylus and cutter with the revolv-
ing patternand die the tool-bar C is connected
with a depending weight A® by means of a
cord h* passing over anidler 2°.  (See Fig. 2.)

The spindle is hollow and ar-

70

75

8o

85

90

95

100

10§

110

I1§

120

125

130



[o

5

20

814,611 3

I claim as my invention and desire to se-
cure by United States Letters Patent—

1. In an engraving-machine of the charac-

ter described, the combination of a mechan-
ically-actuated swinging work-bar, revoluble
pattern and work holders mounted thereon,
a swinging tool-bar, a stylus and cutting-tool
mounted on said tool-bar, and having the
movements of said work and tool bars effect-
ed in planes at right angles to each other.

2. In an engraving-machine of the charac-
ter described, a swinging non-revoluble work-
bar, means for imparting angular movement
to sald bar, and revoluble pattern and work
holders mounted thereon, in combination
with a suitably guided and supported swing-
ing tool-bar, a stylus and a revoluble cutter
adjustably mounted on said tool-bar.

3. In an engraving-machine of the charac-
ter described, the combination of a pivotally-
mounted swinging work- bar, paftern and
work holders mounted on and carried by the
bar, mechanism connected to and swinging

. In unison with said bar for rotating said hol-
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ders, and a swinging cutter - carrying bar
mounted to.move perpendicular to the plane
of movement of the said work-bar.

4. In an engraving-machine of the charac-
ter described, a mechanically-operated swing-
ing work-bar adapted to move in one plane,
and revoluble pattern and work holders
mounted on said bar, in combination with a
swinging tool-bar mounted to move perpen-

dicular to the plane of movement of the said-

work-bar, a stylus and arevoluble cutter ad-
justably mounted on said tool - bar and ar-
ranged to coact with said pattern and work
holders, respectively, substantially as de-
scribed.

5. In an engraving-machine of the charac-

ter described, the combination with a swing-
ing work-bar fulcrumed at one end and revo-
luble pattern and work holders mounted
thereon, of a revoluble shaft for imparting a
corresponding movement to said holders,
said bar and shaft members being arranged
to move or swing in unison with each other,
means for rotating said shaft, and mechan-
ism connected with and supporting the free
end of the work-bar for swinging the latter in
a circular arc, substantially as described.

.. 6. In an engraving-machine of the charac-

ter described, the combination of a work-bar

pivoted at one end, pattern and work holders -

mounted thereon, and a movable carriage or
cross-head supporting the other end of said
bar, whereby the latter is adapted to swing
through a circular arc. _

7. In an engraving-machine of the charac-

ter described, the combination of a pivoted

work-bar, a suitably-mounted revoluble shaft
parallel therewith, méans for simultaneously
moving said bar and shaft in a circular are,
and a pivoted tool-bar arranged to swing per-
pendicular to the plane of movement of the
said work-bar.

8. In an engraving-machine of the charac-
ter described, the combination of a pivotally-
mounted work - bar, a vertically - movable
cross-head supporting the outer.or free end
of the bar for imparting a swinging move-
ment to the latter, a pivoted tool-bar mount-
ed to move perpendicular to the plane of
movement of the work-bar, and rigidly-fixed
members for supporting and guiding the free
end of thetool-bar, substantially as described.

9. In an engraving-machine of the charac-
ter described, the combination of a work-bar
pivotally mounted at one end, a revoluble
pattern-holder non-adjustably mounted in
the opposite or free end portion of the bar, a
revoluble work-holder adjustably mounted
on thebar, mechanism for rotating said hold-
ers in unison, and means for slowly swing-
ing the bar and its revoluble holders through
a short circular arc.

10. Inanengraving-machine of the charac-
ter described, the combination of a pivoted
work-bar, meansfor swinging said bar through
a circular arc, pattern and work holders
mounted on and movable with said bar,
means operatively connected with said hold-

ers for revolving the latter while the bar is.

in any working position, a pivoted tool-bar
mounted to move perpendicular to the plane
of movement of the said work-bar, and stylus
and cutting-tool members mounted on said
tool-bar. :
Signed at Providence, Rhode Island, this
18th day of April, 1905.
ALBERT J. LOEPSINGER.
Witnesses:
Geo. H. REMINGTON,
Carvin H. Brown.
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