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(INo model. )

To all whom it may CONCErn.:

Be it known that I, BARTON 5. MOLYNEUX,

a citizen of the United States, and a resident
of the city of Minneapolis, in the county of
Hennepin, State of Minnesota, have invented
certain new and useful Impr ovements in Die-

Cutting and Engraving Machines; and I do.
‘hereby declare the following to be a full,

clear, and exact deseription of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
‘same. ' B

My invention relates to that class of ma-
chines in which a tracer traveling over a pat-
tern. controls the action of the burin, drill,
or graver simultaneously traveling over a

blank of metal or othersuitable material upon

which the letter or design is to be engraved.

The object of my invention is to provide a
machine which shall be entirely automatic in
its action and which will cut or engrave the
design or letter with the necessary accuracy
and depth to produce the dies, punches, and
type employed in matrix-making and type-

~writing machines and in sinking the dies

used in type-casting molds and machines.
For this purpose the machine embodying my

~invention in its general construction com-
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prises means for causing a tracer and a drill
to travel in parallel lines back and forth over
the entire surface of the pattern and block
or blank to be engraved, and to reverse this
motion for a _nmnbel of times until the re-
quired depth of the engraving is reached.
This means consists ﬂenerally in a recipro-

cating carriage suitably guided and having
mounted thel eon the pattern and the block,
plate, or blank to be engraved, In combina-
tion with a transversely-moving carriage act-
uated slowly with a step-by-step motion and
carrying the tracer and the automatic drill
or burin arranged over the pattel n and blank,
respectively.

The pattern may be made of an eiectrical
conducting material, such as metal, and 1ts
-sunken pmt% may be filled with- some suit-
able non-conductor, such as enamel, and as
the metallic point of the tracer passes over
the conducting or non-conducting portions

~of the design or pattern a circuit controlling

the drill is closed or broken, thus elevating
the drill out of or throwing the same into op-
erative position in respect to the blank. It
is, however, not necessary to fill the sunken
parts of the pattern, and the circult con-
trolled by the tracer may be made to act re-
versely upon the drill—that is to say, depress
the same into operative position when the

| cirenit is closed and elevate the same when

the circuitis broken.- Oneachcomplete back-
and-forth motion of the carriage upon which
the pattern and blank are mounted and
which for brevity I will term the ““blank-car-
riage,” the tracer and drill supporting car-
riage, which I will term, briefly, the *“drill-
carriage,” is moved branwersely a very slight
dlstanee by suitable step-by-step meﬁhamsm

such as a pawl and ratchet, so as to cause
the tracer and drill to describe lines parallel
and directly ad;ommﬂ' the lines prewonsly
described.

The drill operates on both strokes of the
blank-carriage, or, in other words, goes over
the work twice before the lateral feed of the
drill - carriage takes place; but by simply
providing means for breaking the tracer-cir-
cuit the drill could be rendel ed inoperative
during the return stroke of the. blank-car-
riage, or provision could be readily made for
eﬁectmﬂ the lateral feed of the drill-carriage

at the end of each stroke of the blank-car-

riage, in which event the drill could operate
on both strokes of the blank-carriage without
doubling on the work. N

The motlon of the blank-carriage is re-
versed automatically by a beltnshlfter or other
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reversing mechanism actuated by some part

of the S&ld blank- emmage and the trans-
verse drill-carriage is reversed at the limits
of its travel by Smtable reversing mechan-
ism, preferably in the shape ot a Shlftmﬂ and
reversing pawl action on a double r&tehet-
wheel mounted on a screw-shatt engaging
the drill-carriage and preferably actuated by
electrical eontact mechanism. Thus it will

QO

be seen that the tracer and drill pass over the

entire surface of the pattern and the blank in
the parallel and adjoining lines in the man-

ner of a planing-machine, but so that the
oraver, which I make in the form of a revolv-
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ing drill, will only cut or rout the material
from the blank when the controlling-tracer
passes over the conduecting or non-conduct-
ing or the elevated or depressed portions of
the pattern, as the case may be. This action
is repeated, moreover, by reversing the trans-
verse drill-carriage as many times as desired
until the desired depth is reached in the en-
araving.

For the purpose of availing myself of an
enlarged pattern in the production of dies of
the usual size, for the sake of greater accu-
racy, I employ a pantograph, and in this case
I arrange the pattern upon a fixed bed out-
side the blank-carriage, and, dlspensmﬂ with

the tracer on the drill- (3.‘.:1,1‘11.fw‘e I provide the

movable arm of the pantonraph with such a
tracer to move over the pattern and control
the action of the drill, which now produces a
reduced engraving on the blank.

Instead of one blank or block or line of
blanks being engraved a number of such
blanks or lines of blanks may be engraved at
the same time.

In the drawings accompanying this speci-
fication I have shown an engraving-machine
illustrating my invention, in which, like let-
ters referring to like parts—

Figure 1 represents a plan and Ifig. 2 a

transverse vertical section of the machine,
Trigs. 3 and 3° represent, respectively, a front
elevation :amd a transverse vertical section on
line x «, Fig. 3, of the drill and its controlling
meeham&m I‘W 4 is an elevation of pfmfl-
shifting device. Figs. 5, 6, 7, and 8 are de-
tail views, and Fig. 9 1s a pla.n of the engrav-
ing-machine used in connection with a pan-
tograph and enlarged pattern. |

Upon a suitable frame A is mounted a car-
riage B, adapted to carry the blocks or blanks
to be 011 oraved, andin many cases also.the pat-
tern, whlch carriage is adapted to slide back
and forth on suimble ouides, preferably in
the form of rods a, passing through ears. b in
the carriage and secured to the frame A by
serews or bolts o', passing through the frame
or table A into the ends of the said rods.

I prefer to mount the carriage B so as to

be flush with the table A by placing the

same in a recess ¢ of the same, as shown best
in Kig. 2, although this ﬂ]‘l‘ﬂllﬂe]]lellt can be
modified. Upon t]11s_ca1’-11.:we B are secured
the blanks to be engraved, and in many cases
also the pattern from which the engraving
operation 1s controlled. The means for
mounting these blanks and patterns in the
present instance consists in grooves or slots
b’ b* parallel to the rods ¢, and in which one
or a series of blanks and one or a series of
patterns may be lodged and securely held in
place by set-screws 0®. These slots may be
of such length that the entire set of dies for a
matrix-making or type-writing machine may
be engraved at once by placing in the slot 6°
a set of such dies or patterns for such dies and
a corresponding number of bl&]lk‘i in the
slot b'.

~employed.
C is distinguished from that of the blanlk-

Aingly small in eomp&rigon therewith.

these 1n. order 1

‘the other crossed,

operative.
| Lhree armed lever pivoted at ¢, of whose arms

| been forced out of said path.

- The carriage B, which I term the ‘‘*blank-
carriage,” receives a reciprocating motion by
means to be hereinafter described.

Above the blank-carriage B is arranged a
transverse carriage C, adapted to slide trans-
versely of the carriage B upon ways or guide-

rods ¢, arranged transversely of and similar

to the guide-rods a, or any other means for
transversely guiding the transverse carriage
C, which I term the ‘“‘drill-carriage,” may be
The motion of the drill-carriage

step by step and exceed-
This
drill - carriage carries the tracer D and the
oTaver or drill mechanism E ad&pted to travel
over the patterns and bl&nhs held in the slots
b?and b, respectively, and is adapted to move
slightly, one step at each to-and-fro motion of
the blank-carriage B, and to be reversed at
the end of its movement.

The motions of my engraving-machine may

carriage B in being

-be resolved into, first, the to-and-fro move-

ment of the Dblank-carriage B; second, the
step-by-step motion of the drill-carriage C;
third, the reversal of the drill-carriage C, and,
fourth, the drill motion. I will now describe
named.

First. The to-and-fro motion of the blank-
carriage.—Motion is imparted to the blank-
carriage B by a pinion f, engaging with the
rack-teeth bt (see Figs. 1, 2, “and 7,) prefer-
ably upon the under Slde of the carriage B.

Said pinion fis keyed to a shatft I¥, upon one

of whose extremities are mounted two fixed
pulleys 7' f*and an intermediate loose pul-
ley 73. Two belts f* and f%, one straight and
run from these pulleys
through the loops or eyes ¢ of the belt-sifter

(3, and thence to the pulley on the power-
shaft, and are so arranged that one belt will

always be on the loose pulley, and hence in-
The belt-shifter G consists of a

" and ¢g* are provided with inclines or wipers

| JH and ¢g*, so arranged that one of them is in

the path of the carriage when the other has
| The third arm
g? is provided with the eyes or loops ¢* above
noted. In order to facilitate the act of tilting

the belt-shifter G, the carriage I3 1s promdul

‘with the antifriction-rollers 3 , mounted upon

These lugs may be
adjustable

lugs 6% on the carriage.
fixed or, preferably, as shown,

with respect to each other, so as to decrease
or increase the intervals-between the revers-

ing motions of the belt-shifter; and hence to
decrease or increase the stroke of the blank-
carriage B. The lugs 0° are preferably made
adjustable by providing them with slotted
arms b7, whose slots are engaged Dby the set-
SCrews DB which permit of the re ady adjust-
ment of the lugs and of tightly clamping them
in place 1n 13]1611 various positions of ad,]u.st-
mendt.

The opemtmn of these parts is as follows:

- Assuming the blank-carriage B to occupy the
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position indicated in Fig. 1 and as moving in
the direction indicated by the arrow 1, the
motion of the power-shaft is then imparted to
the carriage by the straight belt f* through
fixed pulley 7', shaft I, pinion f, and rack-
teeth bt. When the carriage arrives at the
end of its stroke, however, the one roller 6
rides over the wiper g on arm ¢’ of belt-
shifter G and tilts the said belt-shifter, there-
by throwing the other wiper ¢g* into the path
of the carriage B and by the arm ¢*° shifting

the belts, so that the straight belt /* is now on
the loose pulley /2 and the crossed belt f°is

shifted onto the fixed pulley % The shaft I
is hence revolved in the opposite direction

and the stroke of the blank-carriage reversed.
At the end of this return stoke the other

‘voller 0° impinges against the second wiper

¢® and the belt-shifter is shifted in the op-
posite direction, whereupon the first motion

“again takes place, and so on until the engrav-

ing operation is completed. By moving the
lugs 0° close together a large stroke is Im-

parted tothemachine, and the sameisadapted

- 25
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to engrave a long line of dies or punches—as,
for example, an entire set of dies for a matrix-
making machine. By placing them far apart,
on the other hand, short and quick strokes
may be produced—as, for example, in engrav-
ing but a single die or punch. i
Second. T he step-by-step motion of the drill-
carriage.—At every return stroke of the
blank-carriage B the traverse drill-carriage
(, as already explained, is fed forward across
the carriage B a space equal to the width of

the path traversed by the tracer and drill in

their movement along the pattern-blanks, so
that the next return stroke will carry the said
tracer and drill over paths parallel and con-
tiguous to the former paths. This step-by-
step motion is preferably effected by the fol-
Jowing means: To the drill-carriage C 1s se-
cured a screw-rod ¢, in the present instance
extending rearwardly of the same, and upon
the said screw-rod is threaded the ratchet-
wheel H, while a lever H', carrying three
double shifting-pawls 7', is loosely mounted

~ on the serew-rod. The pawl-leverand ratchet

50

55

are in the present instance held against lon-

oitudinal movement by the casing H?, con-

sisting of the bracket R* and guard h°, se-

cured thereto. The compound pawl /' con-
sists of three pawls or dogs of different
lengths, so that one of them will be sure to
engage the ratchet-wheel at the required time

- and turn the same, and hence move the drill-

carriage the necessary distance.
and-ratchet device is operated at every stroke

~ of the blank-carriage, preferably by provid-

0o

ing the same with the striker-pieces 0", ad-
~ justably mounted thereon by slot and set-

screw connection 0% 6%, which strikers are
arranged to operate at each stroke pawl-and-
ratchet-actuating devices, which consist, es-
sentially, of alever h*ateach end of the table
A, pivoted at 77 and having a bumper-lug A’

This pawl-

|

[

and of the pawl-impelling rod 2/, suitably
guided in the table A, as shown, and con-
nected to the upper end of the pawl-lever H'.
These pawl-impelling rods 2" preferably con-

| sist of a continuous rod connecting the two

levers hf, the connection being by pin /° and
slot A?, as shown in Fig. 1. The operation of
these parts is obvious. At the end of each
stroke of the blank-carriage B one of the
strikers b strikes against the contact-lug A°
on one of the levers K% and, forcing one of
the arms A’ forward, rocks the pawl-lever I,
thereby causing the pawls or dogs 7’ to travel
over the ratchet I at the forward stroke of
carriage B and to turn said ratchet at its re-
turn stroke. This action may be adjusted
to the various strokes of which the blank-

carriage is capable by simply releasing the

set-serews b and moving the contact-pieces
outward or inward and then tightening the
set-secrews. o

- Third. Thereversal of the drill-carriage.—

It will be noted that the compound pawl 4’ con-

sists of double pawls having dogs extending to
both sides of their pivots, so as to adapt them
to be shifted or tilted to act in opposite direc-
tions on the teeth % of the double ratchet-
wheel H, which are formed, as shown, to be
acted on in both directions. The said pawl
is shifted by the following mechanism: The
drill-carriage is provided with a pin or stud
¢?, which plays between two contacts ¢/, ad-
justable by set-serews 7 on a rod ¢°, forminga
part of a circuit-breaker or switch I, adapted
toopen and close the circuit I' by makingand
breaking contact with the contact - piece "
The circuit I' passes by, wire from the pivotal
point ¢4 of the switch Ito the battery+’or other
source of electricity, thence to the electromag-
net I?, and thence by wire to the contact-piece
it, A pawl-shiftinglever I*is pivoted at+* and
provided at one end with the armature %, lo-

cated overthe electromagnet, and at the other

with pawl-supporting arm ¢/, having in the
present instance the prongs %, bearing under
the three dogs of the shifting-pawl /' to one
side of the pivot. These parts operate as
follows: The contacts ¢ are so adjusted on

the rod % as to leave a space between them

somewhat larger than the width of the slots
b, soas to permit the drill-carriage to traverse
the entire width of the patterns and blanks
before the stud ¢? strikes one or the other of
the said contacts. Assuming the circuit I
to be open and the drill-carriage to travel in
the direction of the arrow,then immediately
after the said carriage arrives at the end of
its stroke and the drill E and tracer D have
cleared the blanks andpatterns, respectively,
the pin ¢? strikes against the inner contact ¢,

i_%
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and, closing the switch I, closes the circult

through the electromagnet I*, whereby the
armature 1° is drawn down, tilting the lever
I* and the shifting-pawl i’ on lever I, there-
by causing the opposite dogs on the same to

130

engage the ratchet to turn the same in the =
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opposite direction and reverse the stroke of

the drill-carriage in the further operation of
the machine. At the end of this reverse
stroke the stud ¢* strikes the opposite contact,
and, opening the circuit,causes the first stroke
of 1:]1(* drill-carriage to be repeated. Thisre-
ciprocation is 1*epe:;1ted until the blanks have
been engraved to the required depth. DBy
adj usting g the contacts ¢’ they may be adapted
to various widths of patterns and blanks.
Lourth. The drill motion.—The tracerD,
asshown best in Fig. 5, consists of a Leeperd
of non-condueting 111&t61131 extending down

through the drill-carriage, and throu ﬂ'h which

a wire d’, of platinum or other smtable con-

ducting nmterlal passes centrally and into

contact with the elev&ted parts of the pattern.

T'his tracing-wire d' is in the circuit D', which
passesthence to an electromagnet K, forming

part of the drill-operating mechamsm E, and

thence through the battery or other source of |
-pensed with.
~shown in Fig.
M/, secured to the table in any suitable or de-

electricity d?to the pattern. Referring more
particularly to I'igs. 3 and 32, it will be noted
that the (:11*111 in t]1e pre Sent m&t‘mee conmsts of
an armature 6“ wluch par ts m*e held from
turning by do wel-pl ns et4, in which supporting-
sleevee'is g guided the 1*ev01vm g drill-chuck e,

prefera,bly passing eentmlly therethrouuh

which is longitudinally movable ther*em_ and
has fixed thereto, above the sleeve ¢/, a pulley
e2t, to which a rapidly-revolving motion is im-
parted by the belt €° passing thence to some
source of power. A small drill ¢ passes cen-
trally through the chuck e® and is secured
in p0<51t1011 1)y the clamp serewor nute®, The
sleeve e’ is secured to an armature €5, located
below the electromagnet E’, which is sup-
ported by the braeket-yoke e’.
circuit D' is open, the armature, and with it
the drill, drops onto the blank to be engraved,
which tendency may be aided by a Spring ed, |
placed around the sleeve ¢’ and between the
armature and the bracket e’. The operation
of this part of the machine is clear from the
foregoing. As the carriage B passes under
the vill- e.:u*rnﬂ'e the tracer passes alternately
In contact W1t11 the elevated portions and
the depressions or the conducting or non-
conducting portions of the patterns. In pass-
Ing over the conducting or elevated portions

1]1e circuit I is elosed and the magnet KE’,

being energized, holds the 1"6V01V11’1ﬂ drill e*
away from Lhe blank tobe engraved. When,
however, the tracer passes over the depres—
sions or the non- -conducting portions of the
pattern, the circuit is broken and permits the
crill to drop into contact with the blanks and
to rout or cut a groove coincident with the
depressed or non-conducting portion of the
pattern traveled over by the tracer.

1t 1s the intention with this machine to
cut dies, punches, or type with vertical walls;
but 1t 18 evident that they may be cut with
beveled edges by stmply tapering the end of

the drill, as shown in Fig. 6, which shows a |

view on an enlarged scale of such a drill.
Generally it is preferred to use a drill so small
1in diameter as to be hardly perceptible to the
naked eye.

By arranging the armature ¢® above the
electromagnet the operation of the drill may

be reversed—that 1s to say, the drill will en-

grave or cut the body of the letter or design
and leave the background elevated. Suchan
arrangement would be employed in produc-

‘1Ing matrices from given types or patterns.

It will be observed that the circuit D’

through magnet K’ is distinct and separate

from the circuit I' for obvious reasons. _
Engraving on « reduced scale.—When for

the sake of accuracy and expeditiousness it

1s. desired to engrave the dies, punches, or

type on areduced scale from an enlarged pat-
tern, a pantograph is used in connection with

my apparatus, as shown in Fig. 9, the tracer
D on the drill-carriage being in that case dis-

The enlarged pattern M is
9. as mounted on a fixed bed

sired manner, preferably so as to be removed

~therefrom when the pantograph is not em-
ployed.
‘machine as shown—that is to say, the inner
joint p 1s secured to the blank carriage B by

The pantograph P is secured to the

a thumb-serew 0%, while the “ﬁ:xed arm’”’ 3

18 by a similar thumb-screw »* secured to the
lever P, pwoted to the table A at p® and en-
gaging a pin ¢® on the drill-carriage with the
forked end pt.
graph is provided with the tracer p® which

The free arm p° of the panto-

takes the place of the tracer D. As in the

“arrangement first described, a circuit D' runs
from the tracer p° to the electromagnet K’
When the | .
the battery to the pattern M.

of the drill mechanism, and thence through
The operation

of this device 1s as follows: As the blank-
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carriage I3 passes under the drill the tracer

b is caused to travelin a parallel but propor-
tionately longer line over the pattern and the

| 11011-conducting or depressed portions of the
patterns, through the electrical drill-control-
ling device, serve to cut grooves or lines into

the blanks which are sma,llel‘ but in exact
proportion to the corresponding portion of

‘the pattern traveled over by the said con-

trolling-tracer. "T'hetracerp®isshifted trans-
versely and by a width proportionate to the
ratio to which the pantograph is adjusted at

-every transverse movement of the drill-car-
riage through the mechanism of the pivoted

lever p’ engaging the said drill-carriage. It

“will thus be seen that, as in the arrangement

first described, every part of the pattern and
the blanks is traveled over by the tracer »°
and the drill K, only in the present instance

~the non-conducting or intaglio portions of
the pattern and the portions of the blanks en-
“graved are not equal but bear a fixed ratio to

each other. As in the first arrangement, the
armature of the drill controlling the magnet
E’ may be so located as to reverse the action
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of the machine—. e., to produce a matrix or
intaglio design from the elevated or conduct-
ing portion of the pattern.

Having regard to the drill action, the fact
that the armature ¢° is on the sleeve ¢, in
which the drill-chuck e* is guided, with the
electromagnets K’ adjacent to said sleeve, is
an important feature of the construction for
controlling the longitudinal motion of the

drill, inasmuch as thereby the forces applied

to effect the in-and-out motions of the drill

are rendered direct, instantaneous, and true.

It should be noted that all that is required
from the pattern and tracer is the control of
the circuit through the drill-magnets E'. It
is not necessary that the pattern or pattern-
block should itselt be in the circuit. The
contacts might be otherwise provided for and
be mechanically controlled from the pattern
and the tracer. -

While I consider the machine hereinbefore
desceribed the best embodiment of my inven-
tion, it i1s manifest that the same may be
oreatly modified in many particulars without
departing from the spirit of my invention. I
do not, therefore, desire to be limited to the
construction and arrangement  herein shown
and deseribed. '

What I claim, and desire to secure by Let-
ters Patent of the United States, isasfollows:

1. In an engraving machine, the combina-
tion with a reciprocating carriage, provided
with a striker, and a revolving shaft for actu-
ating the same having two fixed and an inter-
mediate loose pulley mounted thereon, of a
pivoted belt-shifting lever having two arms,
provided with wipers in the path of said
striker and a third arm provided with eyes,
a straight and a crossed belt passing from the
pulleys through the eyes of the third arm to
a power shaft, substantially as set forth.

- 2. In an engraving machine, a carriage pro-
vided with a screw-rod, in combination with
a double ratchet-wheel and a pawl-lever pro-
vided with a double tilting pawl, and a pawl
shifting device for reversing the action of
sald double pawl, controllable by, and oper-

ative at the Iimits of the movement of said

drill carriage, substantially as described.

3. Inanengravingmachine, a drill-carriage
provided with a secrew-rod in combination with
a double ratechet-wheel threaded on the screw-
rod, a pawl-lever provided with a double t1lt-

—

ing pawl, a pawl shifting-lever provided with
an armature, an electro-magnet and means
for making and breaking the circuit of the
electro magnet at each stroke of the drill-car-

riage, substantially as set forth. |
4. Inanengraving machine, a drill-carriage

provided with ascrew-rodin combination with
a double ratchet threaded thereon, a pawl le-
ver provided with a double tilting pawl, a
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pawl shifting lever provided with an arma- -

ture, an electro-magnet and a switch for clos-
ing and breaking the circuit of the electro-
magnet at each stroke of the drill-carriage,
substantially as set forth.

5. Inanengraving machine, a drill-carriage
provided with a screw-rod and a contact-stud
in combination with a doubleratchet threaded
thereon, a pawl-lever provided with a double
tilting pawl, a pawl shifting lever provided
with an armature, an electro-magnet, a switch
for closing and breaking the circuit and a
rod, as 2%, provided with contacts on -both sides
of the contact stud on the drill carriage, stub-
stantially as set forth.

6. In an engraving machine, an electro-

magnetcomprisedina circuit passing through -

a tracer and pattern in combination with a
sleeve provided with an armature, a drill
chuck passing through the said sleeve and
provided with a pulley for imparting rotary
motion to the drill, substantially as set forth.
7. In an engraving machine, an electro-
magnet comprisedin a circuit passing through
a tracer and a pattern in combination with a
sleeve provided with an armature, a drill
chuck passing through said sleeve and pro-
vided with a pulley and a drill wire secured
in the drill chuck, substantially as set forth.
8. In an engraving machine, a reciprocat-
ing blank-carriage, a fixed bed provided with
a pattern and drill-carriage in combination
with a pantograph having a tracer to travel
over the pattern and secured at one joint to
the blank-carriage and a pivoted lever, as p’,
engaging the drill-carriage with one arm and
secured with its other arm to the fixed arm
of the pantograph, substantially as set forth.
In testimony whereof 1 affix my signature
in presence of two witnesses. |
. BARTON S. MOLYNEUX.
Witnesses: |
JAS. ¥. WILLIAMSON,
FRANK D. MERCHANT.
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