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UNITED STATES

PATENT OFFICE.

MAX HERTEL, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE NATIONAL
MACHINE WORKS, OF SAME PLACE.

CARVING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 4’79,364; dated July 19, 1892.
Application filed September 23, 1891, Serial No. 406,564, (No model.)

To all whom it may concern:
Be it known that I, MAX HERTEL, a citizen
of the United States, residing at Chicago, in

the county of Cook and State of Illinois, have

invented certain new and useful Improve-
ments in Carving-Machines, of which the fol-
lowing is a specification, reference being had
to the aceompanying drawings, which are
made a part hereof, and in which—

Figures 1, 2, and 3 are respectively a side
elevation, a plan, and an end elevation of a
machine of simple form embodying the inven-
tion. This form of the machine has but a
single cutter, and the pattern is arranged
upon the periphery of a eylinder. Figs. 4, 5,
and 6 are respectively a side elevation, a sec-
tional plan, and an end elevation of a more
complicated machine embodying the inven-
tion. This form of the machine has the pat-
tern arranged on a flat plate and may be
used with only one cutter or with more than
one cutter, as desired. In Fig. 4 the driving-
shaft is shown in section on the line 4 4, Fig.
5,and the cutting-plane of Fig. 5 is indicated
by the line 5 5, Fig. 4.

The objects of the present invention are
fully stated in the descriptive part of this
specification, and the features of novelty in
which said invention consist are particularly
pointed out in the claims hereinafter.

Referring to Figs. 1, 2, and 3 of the draw-
ings, 1 represents the bed-plate of the ma-
chine; 2 2, journal-boxes secured to the top
side thereof; 3, the driving-shaft journaled in
said boxes; 4 4, collars keyed to said shaft
and abutting against said boxes for holding
the shaft against endwise displacement; 5,
the driving-pulley; 6, a cam secured to the
shaft between the driving-pulley and edge of
the bed-plate, and 7 a second cam secured
to the shaft near its center, the bed-plate be-
ing cut away at 8 for its accommodation.

9 9 are a second pair of boxes secured to
the bed-plate, and 10 a shaft journaled in said
boxes, and carrying a pair of worms or “end-
less screws” 11 and 12, and a ratchet-wheel 15.

TFulerumed upon the outer end of the shaft
10, and confined thereon by a collar 14, is a
lever 15, the upper end of which carries a
pawl 16 for engaging the teeth of the wheel,
while to the lower end is connected one end

of a spring 17/, which operates to move the
lever in one direction. The movement in the
other direction is produced by the cam 6,act-
ing through the medium of a lever 17, and a
rod 18, which connects the upper ends of the
two levers, the lower end of lever 17 being
fulecrumed to the base of the machine. The
cam bears upon the lever 17 through the me-
dium of an anti-friction roller 19 and has two
equidistant rises or lifts, so that at each half-
revolution of the shaft 3 the pawl 16 is car-
ried forward, and the shaft 10 thereby turned
a part revolution.

20 is a post rising from the bed-plate, and
21 21 a pair of blocks secured to it by set-
serews 22 22,50 as to be adjustable vertically
thereon. Ifrom each of these blocksprojects
horizontally a stud 23, and to each of these
studs is secured, adjustably, a pair of collars
24 24. The parts numbered from 20 to 24,
inclusive, are duplicated, the corresponding
parts being numbered, respectively, 25 to 29,
inclusive. The parts numbered 20 to 29, in-
clusive, constitute the means for supporting
and guiding the strip of wood 30, that is to be
carved, and to this end the studs 23 28 and
collars 24 29 are so adjusted that they will
bear against the four sides of the strip, as
shown most clearly by Fig. 3, and thereby
prevent its lateral movement. The strip
passes between a pair of rollers 31 and 32,
and is fed forward by the positive movement
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of one of them 31, which is roughened and -

is driven by the worm 12 through the me-
dium of the worm-wheel 33, while the other
32 is smooth and is idle. The upper and
lower ends of the shaft of the roller 81 are
journaled in blocks 34, (only the upper end
of which is shown,) which are mounted to
slide in slots formed in plates 35 and 36, the
former of which rests upon the bed-plate 1,
while the latter is secured to a standard 37
and takes the form of a horizontal arm pro-
jecting therefrom. Theupperandlowerends
of theshaftof roller 32are journaled in blocks
38, theupper one of which is mounted toslide
in the slot of the arm 36, while the lowerone
is mounted to slide in a similar slot formed
in an arm 39, projecting from the standard 37
slightly above the  plane of the worm-wheel
33. Theposition of the blocks 34 is controlled
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by set-serews 40, while the blocks 38 are con-
trolled by set-screws 41, whereby the rollers
may be adjusted to the desired positions.

42 is a stout shaft rising vertically from the
bed-plate 1, and fixed thereto by a nut 43.
Upon this shaft is loosely mounted a worm-
wheel 44, which gears with the worm 11, and
secured to the hub of said -wheel, so as to
turn with it, is a eylindrical pattern 45. The
shaft 42 fits the bore of the pattern snugly,
so as to prevent lateral movement, and the
pattern is prevented from rising, if necessary,
by aplate46, which engagesitsupper end,and
issecured to the upper end of the shaft by a
bolt 47; but ordinarily its own weight will be
sufficient to hold it down.

50 is a standard similar toand opposite the
standard 37, and 51 is a cross-beam extend-
ing from one to the other, connecting their
upper ends. Fig. 2 shows the stdndard 37
only in dotted lines (beneath plate 36) and
the standard 50 only in. section, the cross-
beam 51 being omitted entirely.

52 is a rock-shaft journaled to the stand-
ards 87 and 50 and having on one side arms
53 and 54 and on the other side arms 55 and
56.+ This shaft may be journaledin any suit-
able way, but I prefer fo journal it upon the
conical points of a pair of bolts 57, that are
tapped  through the standards and held
against ’curmng by jamb-nuts 58.

“The arms 53 54 are provided with perfo-
rated bosses, through which passes a spindle
59, one end of which carries the cutter 60.
Secured to this spindle 59 between the arms
53 and 54 is a pulley 61,over which passes the
belt for giving the cutter the necessary ro-
tary motion, and surrounding it is a coiled
spring 62, which bears at one end against the
arm 54 and at the other against the pulley 61,
whereby the cutter is given a constant tend-
ency to withdraw from its work.

63 isa lever passing through an opening
through the shaft 52, fulerumed at 64 to the
arm 55 and having at one end a stylus 65 for
following the pattern. The other end 66 of
this lever is flattened and fits in a groovecut
in a cap 67, which fits on the end of the cut-

- ter-spindle 59, the bearing surface of said le-
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ver being rounded off, so that notwithstanding
the different positions it may assume it will
always bear upon the cap directly in theline
of the axis of thespindle.

69 is an extension of the arm 55, having an
opening of just sufficient size to admit the
stylus. 65, its office being to receive whatever
lateral strain the stylus is subjected to, and
thereby relieve the lever 63.

The operation of the parts thus far de-
sceribed is as follows:
causes the arm 53 to bear upon the cam 7
through the medium of a roller 71. At dia-
metrically-opposite points the cam 7 has con-
centrie portions, and between these portions
the rise and fall are gradual, so that at each
complete revolution of the shaft3 the arm 53
is moved steadily, once upward ‘and omnce

A coiled spring 70

downward, and between these two movements
thereisaperiod of rest. This, of course, rocks
the shaft 52 and causes the cutter 60 and
stylus 65 to move in opposite directions, the
path traveled by the stylus being indicated
by the dotted arcaa in Fig.1. Itwillbeseen
that the arms 53 and 55 and shaft 52 consti-
tute in effect and to all intents and purposes
a simple lever, the only object in making the
shaft 52 so long being toafford an ample bear-
ing for the spindle 59. I desire to have it
understood, therefore, that the arm 54 may be
dispensed with and the parts5253 55 reduced
to the form of asimple lever, a single bearing
of alength adequate to the requirements of
the spindle 59 being carried by the arm:53.
Therefore where these parts are heinafter re-
ferred to collectlvely they will be called “le-
ver X.”

The relative distances traveled by the cut-
ter and stylus will be proportional to their
relative distances from the fulerum of the
lever X, but for a reason that will appear
presently the cutter is preferably placed
closer to the fulerum than the stylus is. The
drawings show them arranged in the relation
of one to two, so that the cutter will travel
just half the distance traveled by the stylus,
but this may be varied.

As before explained, the spring 62 holds
the stylus constantly in contact with the pat-
tern and causes it to enter all of-its depres-
sions, so that as the stylusis moved back and
forth: over .the pattern, as just described, the
uneven surface of the pattern,acting thr ough
the stylus, will oscillate the lever 63 upon its
fulerum 64. As shown in the drawings, the
spring 62 is holding the stylus against the
bottom of a depression in the pattern and
the cutter out of contact with the strip 30.
As soon as the movement of the lever X
brings the stylus to an elevated part of the
pattern said elevated part will force the stylus
outward, and through the medium of the
lever 63, &ec., force the rapidly-rotating cut-
ter into the strip 30. Hence it will be seen
that depressions in the pattern cause eleva-
tions in the work, and elevations in the pat-
tern cause depressions in the work, so that if
it is desired to produce a raised design on the
strip 30 the design must be sunken in the
pattern. The fulerum 64 of the lever 63 is
equidistant between its point of contact with
the spindle 59 and the stylus 65, so that the
endwise movements of the cutter and stylus
will be coextensive.

It is found in actual practice that it is not
practicable to use a pattern in which the
sides and sloping portions of the design are
very abrupt, because such abrupt portions
will produce severe sidewise strains on the
stylus instead of simply moving it endwise.
A pattern may be used having rises of, say,
forty-five degrees, but a piece of carving in
which the sides of the raised portions sloped
at any such angle would not be salable, be-
cause it would look too flat. Itis forthis
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reason that a given lateral movement of the
stylus is made to move the cutter a shorter
distance than the same endwise movement
does. 'With the arrangement shown in the
drawingsthe cutter gets only half the lateral
movement of the stylus, but all of its end-
wise movement, and hence, if the design of
the pattern be sunk one-quarter of an inch
with rises of forty-five degrees, in the fin-
ished work the design will be raised one-quar-
ter of an inch with edges sloping at about
sixty-three degrees. I do not limit myself
to the precise arrangement shown in the
drawings for accomplishing this result. It
may be aeccomplished by making the arms
53 and 55 of the lever X of equal length and
the arms of the lever 63.of unequal length, the
essential feature being that the means con-
necting the stylus and cutter shall impart to
thelatter thedifferential movement deseribed.
Assoon as thelever X completes its movement
in either direction the roller 71 arrives at one
or the other of the concentrie portions of the
cam 7, and the lever is thereby held at rest.

During this interval of rest one of the rises |

of the cam 6 comes in contact with the lever
17 and by the devices already described ad-
vances the pawl16,and thereby turns the shaft
10. The worm 11, acting through the means
of the worm-wheel 44, turnsthe pattern a short
distance, and the worm 12, acting in a similar
manner through the worm-wheel 33, turns the
feed-roller 31. In this way the pattern and
stock-strip are fed forward simultaneously.
‘Whether the stock-strip should befed forward

at the same surface speed as the pattern or

not depends upon circumstances. Ordinarily
the surface movement of the strip should be
to the surface movement of the pattern as the
lateral movement of the cutter is to the lat-

eral movement-of the stylus; but there are-

instances in which it would not be absolutely
necessary to maintain these relations. The
drawings show an arrangement in which the
pattern and the driven feed-roller make the
same number of revolutions; butas the feed-
roller 31 is only half the diameter of the pat-
tern itssurface speed (and hence the surface
speed of the strip 30) will be only half the
surface speed of the pattern, so that the ma-
chine, as shown in the drawings, reduces the
design of the pattern one-half in all respects
excepting the depth of cut, and in this no
reduction takes place. Kither an increase
or a decrease in the depth of cut may be pro-
duced by properly proportioning the arms of
the lever 63.

As before stated, the arrangement thus far
described does not produce a fac-simile of the
pattern. It produces only a complement of
it. Very often this is all sufficient, as it just

as easy to make a pattern with a sunken as.

with a raised design and often easier; but
sometimes. it is desirable to produce both a
fac-simile and a complement of the pattern.
To this end I provide the lever X with an
additional arm 56, which is similar to the

arm 55, but situated on the opposite side
of the pattern. To this arm is fulerumed at
72 a lever 73, carrying at its end a stylus 74,
which projects through a slotted extension
75, similar to the extension 69. This lever
is then connected to the lever 63 by a rod
or other snitable connection 76, and a spring
77 is also attached to said lever 63 for hold-
ing the stylus 74 in contact with the pat-
tern, and the cutter in contact with the stock-
strip in opposition to the force of the spring
62, the former springbeing stronger than the
latter. The stylus 65 being then retractedor
removed, the machine will operate as before,
except that the work produced will be a fac-
simile of the pattern instead of a complement
of it. A fac-simile and a complement of a
given pattern, the former made by using the
stylus 74 and thelatter by using the stylus 65,

will be complementary to each other—that

is to say, if placed face toface the raised por-
tions of the one will fill sunken portions of the
other. Ilence if all the depressions are of
equal depth the two may be glued together,
face to face, and if they are wood of different
colors one may be planed away until the carv-
ingisreached,and the design wroughtin wood
of one color will be found inlaid in the wood
of the other color.

The machine shown in Figs. 4, 5, and 6 dif-
fers from the one already described only in so
far as the use of a number of cutters and a
flat pattern render a different construction
necessary, the principle involved in both be-
ing the same.

Similar parts in both machinesareindicated
by similarreference numeralsand letters, and
the following description is confined to such
parts as have not already been described.

Above the lever X is a similar lever X*, and -

similar partsof the two are indicated by simi-
lar reference-numerals with the letter “s”” add-
ed todistinguish the partsof thelever X=. - The
ends of the arms 53 and 53% 54and 54* 55 and
55%,56 and 56* are so connected together by
vertical rods 80, 81, 82, and 83, respectively,
thatthe partsare capable of a parallel motion.
The styluses 65 and 74 are carried by the rods
82 and 83, respectively, while the rods S0 and
81 afford the meansforsupporting any desired
number of cutter-spindles, three (59, 599, and
59") being shown by the drawings. The ful-
crum 64 of the lever 63 takes the form of a rod
extending from the arm 55 to the arm 55* and
in order to causetheseverallevers63,63% and
63* to movein unison they areall connected toa
sleeve 34, that surrounds said rod. Sinceonly
one of these levers carries a stylus,the stylus

ends of the others are omitted, and in order

not tointerfere with the parallel movement of
the levers X and X® and their connecting-rods
the levers 63, &c., are connected to the sleeve
84 by horizontal trunnions 85, 85, and 85,
The lever 73 is similarly secured to a sleeve
86, from the upper part of which projects an
arm 87. A similar arm 88 projects from the
sleeve 84, and the rod 76 is connected to these
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arms instead of directly to the levers 63 and
73, the objeet being to bring the rod above
the pattern. This machine may be used with
the cylindrical pattern shown by Figs. 1, 2,
and 3, or the machine shown by Figs. 1, 2,
and 3 ‘may be used with the flat pattern 90.
(Shown by Figs. 4, 5, and 6.) A flat pattern
must of course have arectilinear feed, and to

~ produce this feed is the object of the mech-
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anism now to be described.

91isaslide havingbeveled or dovetail edges
fitting in corresponding grooves in the adja-
cent faces of a pair of rails 92, and 93 is a
standard rising from said slide and affording
a means for attaching the pattern 90. - Upon
the under side of the slide is a nut 94, which
fits on a screw 95, suitably supported and
held against endwise movement. . 96 is a mi-
ter-wheel secured to the serew, and 97 and 98
are a pair of miter-wheels gearing therewith.
The wheel 97 is keyed to a shaft 99, to which
is also keyed a ratchet-wheel 100, while the
wheel 98 is secured to the sleeve 101, sur-
rounding said shaft and carrying a ratchet-
wheel 102.

108 is a lever fulerumed to the shaft 99 and
carrying at its upper end a pair of pawls104
and 105, which are adapted to engage the
ratchet-wheels 100 and 102, respectively,said
upper end of lever 103 being also connected
by arod 106 with the upper end of lever 15,
so that the lever 103 and its pawls partake of
all the movements of the lever 15. 1t will
now be seen thatin orderto turn the shaft 99,
-and thereby impart a motion to the slide 91
in one direction, it is simply necessary to hold
the pawl 105 out of engagement with the
ratchet-wheel 102,and in order to turn the
sleeve 101, and thereby impart motion to the
said slide in the opposite direction, it is only

necessary to hold the pawl 104 out of contact.

with the ratchet-wheel 100. To this end a
pair of trip-levers 1u7 and 108 are fulerumed
to the shaft 99 between the ratchet-wheels
with their upper ends in the paths of the
pawls 104 and 105, respectively.. These le-
vers are long enough to project beyond the
teeth of theratchet-wheels,sothat when either
is moved toward its pawl it engages its under
side and lifts and holds itout of engagement.

To operate these levers so that one will bein’

and the other out of engagement with its
pawl], their lower ends are connected by rods
109 and 110, respectively, with the opposite
arms of a lever 111, so that when the lever
111 is moved in either direction the levers 107
and 108 will be moved in opposite directions.
The lever 111 is secured to a shaft 112, hav-
ing a crank-arm 113, and this arm is connect-
ed by a rod 114 with one arm of a bell-crank

“lever 115, the other arm of which liés in the

65

path of a pair of tappets 116 and 117, carried
by the slide 91.

118 is a strong plate-spring carrying a V-
shaped cam 119, and 120 is a finger carried by
the bell-crank lever 115 and engaged by said
cam.

As shown in the drawings, the pawl 104 is
in engagement with its ratchet-wheel 100 and
the parts are moving in the directions indi-
cated by the arrows. Just before the pattern
completes its motion inthedirection indicated
the tappet 117 will come in contact with the
lever 115 and rock it, overcoming the force of
the spring 118. When the pattern has quite
completed its movement, the lever 115 will

‘have been moved so far that the finger 120

will have passed the summit of the cam 119.
The force of the spring 118 will then cause
the cam to suddenly shift the position of the
lever 115, and thereby draw upon the rod 114,
rock the shaft 112, shift the position of the
lever 111, reverse the positions of the levers
107 and 108, raise the pawl 104 out of engage-
ment, and allow the pawl 105 to fall into en-
gagement. The feed will then be in the op-
posite direction until the other end of the pat-
1ern is reached, whereupon the tappet 116 will
in a similar manner cause the parts to be re-
stored to the positions shownin the drawings.
The design of the pattern is thussuccessively
reproduced in reverse positions on the strips
30. As shown in the drawings, the pattern
90 is being followed by the stylus 65 and a
complement of it is being produced by the
cutter. If afac-simileis desired, it is secured
to the opposite side of the support 93, so that
it will be followed by the stylas 74.

I am aware that in engraving-machines the
stylus and cutter have been so connected that
the latter will partake of all of the lateral
movements of the former,and I do not claim
mechanism for producing this resultin acarv-
ing-machine. The engraving-machine is in-
tended to make cuts of uniform depth, and
consequently no provision is made for trans-
mitting the endwise movements of the stylus
to the cutter. The pattern is a mere scroll or
delineation without varying surface eleva-
tions and depressions.

What I claim as new, and desire to secure
by Letters Patent, is—

1. In a earving-machine, the combination,
with a catter movable both endwise and lat-
erally, a pattern having elevations and de-
pressions, and a stylus movable both laterally
and endwise and adapted to follow the sur-
face of said pattern, of differential connec-
tions between said stylus and cutter for trans-
mitting from the former to the latter both lat-
eral and endwise movement, substantially as
set forth.

2. In a carving-machine, the combination,
with a cutter movable both laterally and end-
wise, a pattern having elevations and depres-
sions, and a stylus movable both laterally
and endwise, of connections between said sty-
lus and cutter, comprising means for trans-
mitting thelateral and endwise movements of
the stylus independently of each other, sub-
stantially as set forth.

3. In a carving-machine, the combination,
with a cutter movable both laterally and end-
wise, a pattern having elevations and depres-
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sions, and a stylus movable both laterally
and endwise for following said pattern, of
connections between said stylus and cutter,
comprising a pair of differential levers, one
transmitting the lateral and the other trans-
mitting the endwise movement of the stylus,
substantially. as set forth. .

4. In a carving-machine, the combination,
with a cutter movable both laterally and end-
wise, a pattern having elevations and depres-
sions, and a stylus movable both laterally
and endwise, of connections between said sty-
lus and cutter, comprising a lever for trans-
mitting the lateral movement of the stylus
and a second lever carried by the first for
transmitting the endwise movement of the
stylus, substantially as set forth.

3. In a earving-machine, the combination,
with a cutter, a pattern, and a stylus for fol-
lowing said pattern, of a lever carrying the
stylus and cutter on opposite sides of its ful-
crum and a second lever carried by the first
and engaging the stylus and cutter-spindle
at its opposite ends, said levers having differ-
ential motions, substantially as set forth.

6. In a carving-machine, the combination,
with a cutter, a pattern, and a stylus, of ale-
ver carrying the cutter and stylus at differ-
ent distances from its fulerum and a second
lever fulecrumed to the first and engaging the
cutter-shaft and stylus at equal distances
from its fulerum, substantially as set forth.

7. Inacarving-machine, the combination of
the lever X, having arms 53 and 55, the cut-

" ter 60, the endwise-movable spindle 62, car-

ried by the arm 53, the endwise-movable sty-
lus 65, engaged by the arm 55, and the lever
63, fulerumed to the lever X and engaging
the spindle 62 and stylus 65, substantially as
set forth.

8. Inacarvirg-machine, the combination of
the lever X, having arms 53, 54, and 55, the
endwise-movable cutter-spindle 62, journaled
in the arms 53 and 54, the pulley 61, and the
spindle, the spring 65, surrounding and ex-
erting its force against the spindle, the end-
wise-movable stylus 65, engaged by the arm
55, and thelever 63, fulerumed to the lever X
and engaging the cutter-spindle and stylus,
substantially as set forth.

9. In a carving-machine, the combination,
with a pattern, of means actuated by the pat-
tern, having elevations and depressions for
producing a fac-simile thereof, and means
actuated by the pattern for producing a com-
plement thereof, both of said means compris-
ing a stylus movable endwise, a cutter mov-
able endwise, and connections between them
for transmitting the movement of the former
to the latter, substantially as set forth.

10. In a carving-machine, the combination,
with a cutter and pattern, of two styluses pre-
sented in opposite directions and adapted to
engage the pattern from opposite sides and
means for transmitting the movement of
either stylus to the cutter, substantially as set
forth.

11. The combination,with the endwise-mov-
able cutter and the pattern, of a pair of sty-
luses, a pair of levers partaking of the .end-
wise movement of said styluses, and means
for transmitting the movement of either of
said levers to the cutter, substantially as set
forth.

12. The combination,with the endwise-mov-
able cutterand the pattern,of the stylus 65,the
lever 63, partaking of the endwise movement
of said stylus and transmitting it to the cut-
ter, the second stylus 74, thelever 73, by which
it is carried, and a connection between the
levers 63 and 73, substantially as set forth.

13. In a carving-machine, the combination
of the levers X and X?, the bar 80, connect-
ing them, a plurality of cutters having spin-
dles journaled  in said bars, means for ogcil-
lating the levers, and means for producing
the desired endwise movement of the cutter-
spindles, substantially as set forth.

14. The combination of the levers X and X3,
the bars 80 and 82, connecting them, a plu-
rality of cutters having their spindles jour-
naled in bar 80, the rod 64, connected to le-
vers X and X® the sleeve 84, surrounding
said rod, a plurality of levers 63, &e., ful-
crumed to the sleeve and engaging the cutter-
spindles, the stylus 65, engaged by the lever
63 and rod 82, and a pattern, substantially as
set forth.

15. In a carving-machine, the combination,
with a cutter movable endwise and means

for feeding the stock, of an oscillating lever

carrying the cutter back and forth acrossthe
stock and means for producing the desired
endwise movement of the cutter, substan-
tially as set forth.

16. In a carving-machine, the combination,
with a cutter movable endwise, a stylus mov-
able endwise,and a pattern having elevations
and depressions, of means for simultaneously
advancing the pattern and stock at different
surface speeds, an oscillating lever carrying
the stylus and cutter, and means for trans-
mitting the endwise movement of .the stylus
to the cutter, substantially as set forth.

MAX HERTEL.
Witnesses:

L. M. HOPKINS,
J. HALPENNY.
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