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UNITED STATES

PaTenT OFFICE,

FRANK STREICH AND CHARLES L. RUEHS, OF CHICAGO, ILLINOIS, ASSIGN-
ORS TO TIIE FIRM OF 8. KARPEN AND BROS., OT CHICAGO, ILLINOIS.

AUTOMATIC CARVING-MACHINE.

SPECIFICATION forming part of Letters Patent INo. 696,382, dated March 25, 1902,
Application filed November 20,1901, Serial No. 82,971, (No model) '

o all whom it may concern:

Be'it known that we, FRANK STREICH and
CHARLES L. RUEHS, citizens of the United
States, residing at Chicago, Cook county, Illi-

5 nois, have invented a certain new, useful, and
Improved Automatic Carving-Machine, of
which the following is a specification.

Our invention relates to machines for cary-
ing or grinding wood, metal, stone, glass, or

to other material, having particular reference
to automatic machines for the purpose; and
its object is to produce a number of copies
of any given relief or intaglio design at one
operation with accuracy and rapidity and at
15 less cost than has been possible heretofore.

The special object of our invention is to
provide a machine for automatically produc-
ing in wood or other material a plurality of
copies of a single master design or pattern,

2o being particularly directed toward the im-
provement of automatic carving-machines of
that class in which a tracer which rests upon
a moving pattern controls a plurality of cut-

* ting-tools as to depth of cut and in a measure

25 causes the rise and fall thereof and in which
& power-actuated. lifting or retracting mech-
anism is employed to help or lift the tracer
or feeler over steep inclines or prominences
encountered in the pattern. A gently-undu-

30 lating design may be reproduced without the
assistanceof a retracting mechanism; but the
latter is a necessity in the cutting or carving
of the high reliefs and sharp incisions found

.in many pattern-carvings. In such a ma-

35 chine the pattern and work move at the same
rate of speed, and it is obvious that if there
is any delay in lifting the tracer and the cut-
ting-tools upon an incline or prominence the
onward movement of the pattern and work

40 will result in breaking some part of the ma-
chine or in chipping or breaking the points
or prominences of the work or panels being
carved. Theseare the chief difficulties that
have been encountered in the machines hith-

45 erto devised; but in addition to these draw-
backs the machines have been disproportion-
ately heavy and bulky and made up of a
great number of parts difficult of access,
maintenance, adjustment, or repair, as well

50 as expensive to set up and operate, all of
which, in view of the torn, chipped, scored,

and rvough product, difficult and expensive

to finish, has prevented the general adoption

of these machines. We believe that these
difficulties and objections are due principally 55
to the fact that the operation of the retract-
ing mechanism and the cutting-tools depend-
ing thereon has not been simultaneous with
the moment of side contact of the pattern
with the tracer. In other words, in order to 6o
place the retracting mechanism in operation
through the medium of the tracer it has been
considered indispensable to permitor provide
for the preliminary movement of the tracer by
the moving pattern. Thiscondition,structur- 65
ally analyzed, develops a differential or lost
motion between the tracer and the tools, the
latter being delayed in their movement away
from the moving work or carving, endanger-
ing the integrity of the design and the promi- 70
nences and delicate portions of the carving.
We have further observed that the work or
carving is jeopardized and breakages thereof
are frequent because of additional lost motion
resulting from the ecomplicated connections 75
that have been employed between, the tracer
and the cutting tool or tools, which logt mo-
tion is constantly increased by wear. Like-
wise, we believe that the surface inequalities

of the carvinghave been principally duetothe 8o
simultaneous employment of several tracers
upon a pattern and several tools upon a sin-
gle piece of work, it being practically impos-
sible to secure equally-accurate work by all
the tools, theresult of the relative inaccuracy 8 5
being longitudinal scores or lines in the work.
Again, the transverse scores or lines observed

in the earvings heretofore produced have been
the result of the step-by-step feeding of the
work, secured by several longitudinal adjust- 90
ments of pattern and work, during which the
working level is frequently changed. Other
objections are due to the awkward construe-
tion and arrangement of the pattern and work
carrying parts or tables, the same having in- 95
variably been separate parts, between which
the tracing and cutting members have been
inaccessibly located, and the latter, because

of their position, have necessarily been com-
pactly arranged, thereby increasing the diffi-' too
culty of reaching them for purposes of lubris
cation, adjustment, and repair,
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In view of the foregoing the particular ob-
jects of our invention are to provide a carv-
ing -machine that may be properly termed
“auntomatie,” in which the work and pattern
shall lie in a horizontal plane and move to-
gether, their relations being absolutely fixed,
in which gravity shall be relied upon for the
return of the tracer and the cutting-tools to
the pattern and work, in which the opemmon
of the retracting or llfblno' mechanism shall
be slmultaneous with and in proportion to
the pressure of the pattern against the tracer-
point, in which the cutters shall be positively
connected with the tracer to move simulta-
neously therewith, in which every part shall
be conveniently accessible at all times, in
which the stroke or reciprocation of the pat-
tern and work shall be equal to the length of
the pattern, in which but a single cutting-

tool shall be employed upon each piece of

work, which will produce exact copies as to
form and size, which will be of light weight,
which will occupy a comparatively small
space, and which shall be adapted for carv-
ing designs npon flat, curved, and cylindrieal
surfaces.

Our invention consists generally in an an-
tomatic carving-machine of the construetion
and combination of parts hereinafter de-
seribed, and particularly pointed out in the
claims. '

The invention will be more readily under-
stood by reference to the accompanying draw-
ings, forming a part of this spemﬁcatlon and
in which-—

Figure 1 is a sideelevation of an automatic

carving-machine embodying our invention.

Fig. 2isa front view thereof, the forward por--

tion of the machine being shown in section on
the line 2% 2% of Fig. 1. TFig. 3 is a rear ele-
vation of ;the carving-machine. TFig. 413 a
longitudinal vertical section on the line 4¥ 4*
of Kigs. 2 and 3. Fig. 51is a plan view of the
machine in horizontal section on the line
5Y 5Y of Figs. 1, 2, 3, and 4. TFig. 6°is a detail
of the side of the machine in elevation, show-
ing the longitudinally-moving bed and the
transverse feed-table thereon. Tig. 7is an
enlarged plan view of the feed-table partly
broken away. Fig. 8is a side view thereof,
the side of the feed-table and the bed being
broken awayontheline 8% 8% of Fig. 7. Tig.
9 is a transverse sectional detail on the line
9v 9V of Fig. 7. Fig. 10 is another plan view
of the feed-table pmtlv broken away, show-
ing how the work is arranged between cen-
ters therein. Fig. 11 is an.enlarged section
on the line 11V 11V of Fig. 10. Flo 12 is a
vertical transverse sectlou subsbantmlly on
the line 12% 12" of Fig. 10. Fig. 131s an en-
larged vertical section on the line 13° 18% of
Trig.'10. Tig. 14 is a detail plan view of the
bar: carried by the cutting-tools and which
prevents the chattering thereof. Tig.15isa
cross-section on the line 15 157 of Fig. 14.
Fig. 16 is an enlarged front view of the tracer
and the tracer elevating or retracting mech-

venient access to its working parts.
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anism, the frame being shown in section on
the lines 16° 16¢ of Figs. 17 and 18. Fig. 17
is a vertical transverse view of the tracer-ele-
vating mechanism in sectlon on the lines 17F
17° of E Figs 16 and 18. Fig. 18is a plan view
of the tmcer—elevatinw mechmmsm substan-
tially on the line 18 T8% of Fig. 16. TFig. 19
is a sectional detail of one of the friction but-
tons or pieces on the line 19 19" of Fig. 18.
Figs. 20 and 21 are respectively front and
side views of a modified form of the tracer
elevating or retracting mechanism wherein a
single d1sk is employed Fig. 22 illustrates a
fmbhel modification of the tracer-elevating
mechanism wherein the tracer is placed be-
tween two friction-disks. Iig. 23 illustrates
a modified positive connection between tracer
and the cutters. Fig. 24 is an enlarged de-
tail section on the line 24" 24" of Fig. 23.
Referring now tothe drawings, our machine
in its preferred form is made up of a horizon-
tal reciprocating bed movable longitudinally
upon a suitable frame and carrying a trans-
versely-movable feed-table for the pattern
and the several blocks or pieces of work,in
combination with a tool-head bridging said
bed and table and containing the eutting-
tools, the tracer, and the retracting mechan-
ism, said tracer and tools being preferably
rigidly connected, and suitable means being
provided for driving said bed, table, tools,
and retracting mechanism. When the ma-
chine issetintooperation, the pattern and the
work are reciprocated slowly and also inter-

1 mittently fed transversely beneath the sta-

tionary cutters and tracer. The tracer rests
upon the pattern and being rigidly coupled
to the cutters or tools controls the depth of
cut in- exact accordance with the pattern.
The tracer and the tools drop or return by
gravity, and the tendency of the moving pat-
tern to lift or wedge up the tracer is assisted
by the retracting mechanism,which operates
instantly whenever the moving pattern. ex-
erts any considerable side pressure upon the
tracer,
ing mechanism being in constant rotation.
Our invention will be better understood by
separately considering the main parts of the
machine.

The frame.-—The carving-machines hereto-’

fore constructed have been of objectionable

gize and weight, prineipally due to the nec-

essary employment therein of vertical feed-
tables or carriers for the pattern and work.
The machines have also been objectionable
because of the arrangement of the working
parts between the vertical feed-tables, where
they cannot be reached conveniently; and one
object of our invention is to improve the carv-
ing-machine as to weight and size and con-
To this
end we employ a low horizontal frame, on
which the work and pattern are arranged in
a horizontal plane, with all of the tools above
them within easy reach, the tools being held
in a very light frame or superstructure.

the actuating member of the retract-.
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In the drawings, 1 is the main frame or bed
of the machine. This is supported on legs
2, and its top is horizontal.

3 8 are light. side frames erected on the

frame 1, and 4 is the overhanging frame,

bridge, or head for the tools. 'This extends
transversely of the frame 1, some distance
above the same, about midway of its length.

‘The frame 1 carries the traveling bed 5 and

the feed-table 6, one upon the other, while the
bridge or head 4 supports the cutting-tools
and the tracer mechanism.

7, 8, and 9 are longitudinal beams in the
frame-1, and 10 and 11 are cross-beams Dhe-
tween the beams 7 and 8. These beams are
preferably cast integrally with the frame 1.

12-12 are hangers depending from the frame
1, having bearings for the power-shaft.13 of
the machine.

The legs of the side frames are placed at

the corners of the main frame 1, with-unob-

structed spaces between them.. In-these
Spaces we arrange the devices for controlling

the longitudinal travel or stroke of the bed 5.

and the transverse feed movement of the ta-
ble 6.
upper and lower parts 4* and 4%, connected
by divisions 4° and provided with the rise 49
at the middle, the top thereof serving as.the
rest or stop for-the tracer and tool coupling
or connecting bar14, - On the rear upper cor-
ners.of the side frames 3 we provide boxes or

bearings 15 for the tool-spindle-driving shaft

16 and also provide bearings or fastenings 17

for the shaft 18 of the take-up or tension de-
vices for the belts which drive the tool or cut-.

ter spindles.

The reciprocating bed.—With a view tosim-

plifying the bearings of.the work-carrying

bed and to place the work and pattern. within-

sight and reach we employ a- horizontal bed

5 of less length than the frame 1 and-having.

V’s 5, which-slide freely in the longitudinal

V grooves or ways 1’ provided on the top of the.

frame 1, at the sides thereof, the bed 5 being
nearly-as wide as said frame 1.  The bed 3 is
arectangular frame or casting andisprovided
with a longitudinal part or beam 19, upon
the bottom of which is the rack 19. e

20 is a worm or screw that engages with the
rack 19 and whereby thebed is slowly moved
or recipocated. The shaftof the worm 20 has
bearings in the cross parts 10 and .11 of the

frame 1 and is driven by its pinion 2L.and a.

gear-wheel 22. The shaft of the large gear
has a bearing in the lower part of the frame
11 and on itsforward end carries the beveled
gear-wheel 23. . This being rotated in one di-
rection causes the movement of the traveling
bed toward the rear of the frame 1 and when
reversed operates the bed through its return
stroke. IFor operating the gear .23 and the
bed we employ two beveled pinions 24 and 25,
mounted, respectively,on the transverseshaft
26 and the sleeve-shaft-27. This shaft has

bearings in the frame-beams 7, 8,.and 9. To
the shaft 26 we fasten the pulley.28 and to

The head or bridge 4 of the frame has.

3

the sleeve-shaft 27 the pulley 29. Between
the two pulleys 28 and 29 there is a loose pul-
ley 30. - ;

3L is a shifting belt extending from the
broad pulley 82 on the power-shaft 13, of
which 83 is the drivirg-pulley, The pinions
24 and 25 on opposite sides of the gear 23 ro-
tate in the same direction and are employed
to operate the frame in opposite- directions,
the reversal being obtained by shifting the
belt 31 from one fixed pulley 28 29 to the other
across the loose pulley 30. For this purpose
we provide a shifter 34, engaging the belt 31
and held in slide-bearings in the side of the
frame 1.and the part 9 thereof and operated
from the bed 5. The operating connection
comprises the bell-crank 85, pivoted in the
frame 1, connected to the shifter or rod 84
and by alink 36 to the arm 37 of the rocking
shaft 38, journaled in the frame 1.
outer end of the rocking shaft 38 is-an arm
39, provided with a pin 40, which lies.in the

path of the dogs orblocks 41 42 on the side-

of the reciprocating bed 5. These blocks are
adjustable on the rod 43, provided on the side

or reciprocating-movement of the bed is de-
termined. . The block 42 engages the arm 39

near the end of the forward stroke of the-bed

On .the .

70

75

8o

85

9o

-of the bed 5, and by means of them the stroke -

95

and shifts the belt onto the.pulley 29, thus .

setting the pinion 24 in action to run the bed
back. Near the end of the backward stroke
the block 41 strikes.the arm 39 and shifts the
belt:31 over the pulley 29 to.reverse the bed.
In addition to the pin 40 the shifting-arm:89
is preferably provided with a.handle 44, by
which the shifter may be operated to throw
the belt 31.onto the loose pulley 30, and thus
stop the movement of the bed. If desired,
the bed: 5. may have a rocking. movement as
it travels beneath the tools, in which case
curved guides wounld be provided for the bed,
Such a ceurved bed is convenient for use-in

ICe

10§

II0

the carving of curved articles or panels. The

flat bed may-be taken off, and a curved:. bed
used without alteration in the driving, regu-
lating, and reversing means. When the ma-
chine is to -be used .only for carving of cy-

115

lindrical pieces, the centers for holding the .-

work may be placed in this bed 5; but this is
an:uncommon; condition,-and we prefer .to

provide a separate pattern and feed-table:

that is adapted for holding all.kinds of work

and feeding the same either -transversely or

revolubly.. . - S |
The feed-lable.—The feed-table 6 is hori-

120

zontal, is of less width than the bed 5 and-of

substantially the same length, and the bed 5

is provided with transverse V-gunides 45 at its
ends, whereon the table slides freely. . The
movement of the table transversely is em-

ployed to feed the pattern and work to.the.

tools, and this movement is secured by means

125

130

of screw 46, the ends of which.are.held in.the .

side and beam 18 of the bed 5. 'T'he connec-
tion between the table and the screw 46 is a
threaded collar or sleeve: 47, movable on the
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20

25
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serew and attached to the table 6. Thescrew
46 is rotated by means of a star-wheel 48 upon
its outer end, adapted as the bed is recipro-
cated to engage with and be partially rotated
by the stationary pins 49 and 50, held in the
frame of the machine. These pins engage

the top and bottom of the star-wheel 48 at

opposite strokes of the bed, and the trans-
verse movement is imparted to the table only
at the ends of the stroke of the bed. The
pins 49 and 50 are held in blocks 51 and 52,
that are adjustably fixed upon the rods 53,
which extend between the legs of the side
frame 3 at the left-hand side of the machine.
These.pin-blocks are adjusted according to
the position of the dogs 41 and 42 and- are
also adjusted to determine the extent of
throw or rotation which they shall impart to
the star-wheel 48, or, in other words, deter-
mine the feed movement of the table 6.
‘When hard materials are being worked, the
feed movement is very slight, while in soft
material the side cut of the tools may range
from one-sixteenth to one-fourth of an-inch.
This side-movement of the table 6 is only em-

. ployed when carving panels, as distinguished

30

35

from round or cylindrical objects. For the
latter work the star-wheel 48.is loosened on
the screw-shaft, (after the table has been
moved to a central position,) so that the re-
ciprocation -of the table will not cause its
transverse movement, and thereafter the
star-wheel 48 is employed to drive or rotate
the center chucks,; which are provided in the
table. The detailed construction of the ta-
ble.is best shown in Fig. 2 and Figs. 6 to 13.
The table comprises a rectangular ivon frame

. or grating having a number of work-holding

40

- 45

50

rods 54 extending longitudinally — that is,
from front to back of the machine. These
rods are fixed solidly in the rectangular frame
and are sufficiently rigid to prevent their
being bent or flexed by the weight of the
““work” and tools thereon. Tor holding a
flat pattern and a number of panels we pro-
vide two or more plates 55, whieh, if desired,
may extend clear across the table, or there
may be a number of these plates. The de-
sign shown in Fig. 7 in the position shown
represents a carved panel. If placed at the

-middle of the table, it would represent the

pattern, which is usually made of metal,

- though-we propose in some cases to employ

55

60

heavily-electroplated plaster molds or easts.
As shown, the plates 55 have grooved blocks
56, resting on the rods 54 of the table and se-
cured thereto by screw-clamps 57, the upper
ends of which are T-shaped to be adjustable
in the T-slots 58 of the plate 55. The pat-
tern or panel, as the case may be, is fastened
by screw-clamps 59, adjustable in the slots
58. The stroke of the bed is lit¢le in excess
of the length of the pattern to be carved, and
the - screw - clamps 59 are therefore never
struck by the tools.

For carving cylindrical objects, at which
time the table is at rest on the bed, the plates

696,382

55 are removed and the work and pattern se-
cured between the chucks 60 and the tail-
pieces or centers 61. The tailpieces 61 are
pointed screws held in the bar 62, that is ar-
ranged within the frame of the table and is
slidable upon the rods 54 thereof, set-screws
63 being provided to fasten the bar 62, as
shown in Fig. 10. The chucks 60 are simple

point-plates, (see Figs. 7 and 11,) the shafis

64 of which have bearings in the rear end of
the table and carry worm-gears 65. Beneath
the row of worm-gears we provide the shafb
66, carrying a row of worms or screws 67,
meshing with the worm-gear 65.
is held in bearings 68, provided on the rear
end of the bed 5, and the worms 67 are con-
nected to the shaft 66 by a key-slot in the
shaft and keys in the worms 67, whereby the
worms are adapted both for rotation by the
shaft.and to slide freely thereon without turn-
ing the chuck whenever the table is fed trans-
versely across the bed by the meams hitherto
described. TFor keeping the worms in mesh
with the gears 65 when the shaft66 is rotated
we provide a thrust bearing or bearings 69 on
the end. of the feed-table.

. As before remarked, the star-wheel 48 is
employedtodrive the chucks or centers when
the table is stationary on the bed, and thisis
accomplished by connecting the star-wheel
and the shaft 66. We prefer the sprocket
connection, comprising the sprockets 70 and
71 and the spocket-belt 72, as shownin Figs.
6 to 8. 73 is a hand set-screw in the hub of
the star-wheel 48 for fasteningthe star-wheel
to the serew-shaft 46 and which is released
when center work is being done. It will be
seen that it is only necessary to tighten or
loosen this set-serew to change the machine
from one kind of work to-the other. Ifitis
desired tocarvespirals,the star-wheel may be
continuously rotated exceptatthe momentsof
reversal of the bed. Itisseldom though some-
times desirable that the transverse and rotary
feeds be used simultaneously. Whileitisnot
particularlyobjectionabletorotate the chucks
60 during the carving of panels, we prefer to
loosen the set-serew 71' of the sprocket 71 at
such times, so that the shaft 66 will not be
rotated. Afterthetable hastraveled the full
distance across the bed it is reversed by sim-
ply giving the shaft 53 a half-turn, so as to
present the pins 49 and 50 in reversed posi-
tions with respect to the star-wheel 48. Itis
for this purpose that the pins 49 and 50 are
extended through the blocks, as shown in
Figs. 2 and 5.

The cutting-tools.—For earving wood we em-
ploy side-bitted tools or cutters occupying
positions perpendicular to the table 6 and ro-
tated at .a high speed. The spacing of the
tools correspounds to thespacingof the chucks
or centers in the table, with-the exception
that there is no cutting-tool opposite the mid-
dle chuck of the table, this space being re-
served for the tracer. The cutting-tools 74
are held in tool-chucks 75, provided on the

This shaft
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lower ends of the tool spindles or shafts 76,
which are held in vertical bearings 77 in the
head orbridge 4 of the frame and extend some
distance below the bottom of said head. - The
pulleys 78 are fastened to the spindle 76 he-
tween the bearings 77, and said bearings serve
as bottom and top limiting-stops for the spin-
dles and their tools. 'The pulleys 78 are per-
mitted to rise and fall several inches, and
the play of the pulleys between the spin-
dle-bearings determines the length of tool 74

that can be employed and the depth of the

cut of the tool, or, in other words, the highest-
relief carving that may be produced. on the
machine. It is not necessary to employ the
pulleys as stops, however, as suitable stops
may be provided in connection with the
tracer-bar. The upper ends of the spindles
have collars 79 and are journaled in the lift-
ing or coupling bar 14, The weight of- this

-~ bar-and of the spindles is partially compen-
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sated and cushioned by the springs 30, ar-
ranged beneath the bar, or other suitable
means. 81 is a lever, by means of which the
bar and the tools depending therefrom may
be raised from the work at any time. The
spindles upon opposite  sides of the mid-
dle of the machine are preferably driven in
opposite directions in order to equalize their
foree onthe table during the work of carving,
this being necessary to prevent the tendency
of the table to twist under the tools.
bar, preferably of wood, having bushings 83
for the several spindles. This bar rests upon
the top of the tool-chucks and by tying the
spindles together as to their centers prevents
much of the chattering and springing of the
spindles experienced before the application
of this antichatter-bar. -
The tracer.—The tracer proper isa bar 84,
having a hard tracer-point 85, that is adjust-
able.in its lower end. Tts.upper end is fas-

tened to and supports the cross or coupling

bar 14. It is guided between antifriction-
rolls 86 near its lower end and by oppositely-

placed flanged antifriction-rolls 87 nearits up-

perend. When thetracer-pointisresting upon-
a prominence of the pattern, the bar 14 will

be raised from the frame 4 and the tool-spin-
dles will be elevated correspondingly. The
connection between the tracer and the tools
is thus made absolutely positive and rigid,
and whenever the tracer movesthetools move
withit. The bar 84is preferably rectangular
in cross-section and cannot rotate. When the
pattern tobe reproduced is of a gently-undu-
lating character free from abrupt angles or
shoulders, the pattern itself may be relied
upon to wedge and move the tracer and tools
upwardly upon its ine¢lines. The tracer will
naturally follow the downward inclines of the
pattern. The requirements for patterns of
this characterare rew, however, as designs in
low relief can be produced more cheaply by
the well-known process of pressing or crush-
ing the wood fibers, and the principal work

required of an automatic carving-machine

82 isa |

5

is the production of high-relief carvings. It
is therefore necessary to provide powerful
means to assist the tracer over abruptinelines
or shoulders in patterns of high relief or deep
intaglio, and the principal object of ourinven-
tionistoprovideatracerand cutterretracting
mechanism that will be free from all of the
objectionable features pointed out in the fore-
going and which shall be free from lost mo-
tion. - In short, the object of ourinvention is
toprovideacarving-machine with aretracting
mechanism that is incapable of any other
movement than strictly perpendicular or ver-
tical movement with relation to the feed-table
and which at the same time shall be highly
sensitive and powerful in order te instantly
free the tracer-point from a projecting shoul-
der of the pattern. The practice heretofore
has been to employ a number of friction-pul-
Jeys adapted for peripheral engagement with
the tracer-bar and to move the bar laterally
into contact with the peripheries of these fric-
tion-pulleys, this being done by the moving
pattern; but such a device is objectionable,
not only by reason of the fact that a distinct
movement of the tracer is required to set the
mechanism in operation, but also because
the rapidly-rotating friction-pulleys quickly
wear -scallops in the sides of the tracer-bar,
which thus becomes more and more difficult
toretract, increasing the chancesof breakage.

- The essence of our invention, so far as it
concerns the retracting mechanism, lies in
placing the rotary frietion-pulleys in actual
contact with the tracer-bar to start with, the
pulley or pulleys themselves preventing any
lateral movement of the tracer, and independ-
ing upon pressure caused by.the pattern to
strengthen the engagement between the ro-
tary pulleys and the bar to such an extent
that the weight or resistance of the bar and
attached parts will be overcomeand the same

+will be forcibly retracted from the pattern.
rand work.

If constructed in accordance with
our invention, the efficiency of a retracting

‘mechanism of ‘the old form may be greatly

increased by placing the frietion-pulleys in
direct contact with the traser-bar and depend-
ingupon pressure aloneinstead of movement
and pressure to produce sufficient friction be-

tween the partsto cause the retraction of the

tracer when. struck by the pattern; yet on

-account of the scalloping of the bar.we much

prefer to entirely depart from the .old con-
structions and to employ a retracting mech-
anism wherein the parts will wear smooth
and increase in efficiency with use.. The re-
tracting mechanism which we prefer, there-
fore, has as its essential elements a .friction-
disklongitudinally fixed and a tracer-barhav-
ing contact pieces or buttons always in en-

.gagement with the sides (not.the periphery)

of said. friction-disk and constituting a more
or less positive connection therewith, accord-

:ing to the -foree that is exerted to press the

barupon the disk: “While in this mannerthe

tracer-bar and the frictional retracting-disk
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are always kept in contactand are restrained | justment being so close that there is no lost

from lateral movement, the frictional engage-
ment of the tracer-bar with the friction-disk
is too weak to affect the tracer until lateral
pressure is exerted on the tracer-point; but
the strength of the engagement between the
tracerand the upwardly-turning friction-disk
obviously increases in exact proportion tothe
lateral pressure that is placed upon the tracer-
point, and when this becomes strong enough
to overcomne the weight of the tracer, the bar
14, and the cutter-spindles such associated
parts will be slowly or instantly raised at a
speed in exact ratio to the pressure exerted
upon the tracer-point at any given moment.
It will be evident, further, that when great
pressure is exerted upon the tracer- point,
as by a sharp shoulder in the pattern, such
pressure will temporarily make the frictional
connection between the bar and the .disk
quite as positive as a crank - pin connec-
tion would be, and as the peripheral speed of
the disk is quite high under sunch circum-
stances the rétraction of the tracer will ba
instantaneous and all danger to the tracer
from the pattern will be avoided. After the
tracer has mounted the rise in the pattern,
either by a sudden movement of the tracer
with the disk or because of the operation of
the disk plus the-wedging action of the pat-
tern, it is obvious that the tracer will be re-
lieved from side pressure, whereupon the re-
lation of mere contact as opposed to pressure
between the tracer-bar and the disk will be
reéstablished and the foree of gravity will
return and hold the tracer upon a descending
part of the pattern, and the tools, which are
connected to the tracer by the rigid bar 14,
will of course likewise descend and cut into
the panels upon the feed-table.

Referring now to the drawings, it is to be
noted that our preferred form of retracting
mechanism comprises twolarge friction-disks
88 and-89 and the tracer-bar 84, the interme-
diate portion of which is bifureated to admit
the peripheral portions of the two disks, and
said bar being provided with four contact
pieces or buttons 90, that press upon opposite
sides of thedisks, one being provided on each
side of each disk. The friction-disks are nar-
row-faced and of quite large diameter. They
are fixed upon their shafts 91 and 92, and
these shafts are fixed in bearings 93 in the
frame 4-and by these bearings are positively
held against longitudinal movement, which,
if permitted, would amount to lateral move-
mentatthe tracer-point. Thedisksareslowly
rotated in opposite directions and turn up-
wardly with relation to the tracer-bar, as in-
dicated by the arrows, Fig. 16. They are
driven by oppositely-pitched worms 93 upon
the eross-shaft 9+ and which mesh with the
worm-gears 95, provided upon the forward
ends of the disk shafts 91 and 92. Theshaft
94 has three bearings 96 on the bridge 4. The
buttons 90 in opposite sides of the tracer-bar
are set against the sides of the disks, the ad-

motion between the disks and buttons. The
tracer-bar is capable of very free vertical
movement in its roller-bearings, friction at
all points except with the disk being substan-
tially eliminated. The result is that when
pressure is exerted upon -the tracer-point in
either longitudinal direction of the pattern
the buttons upon the side (front or back)
from which the pressure is exerted will be

forced strongly against the sides of the disks,.

tending to frictionally clamp the tracer-bar
upon the disks, without, however, moving
the tracer laterally. From this moment the
friction-disks, although they may continue
to rotate without perceptibly lifting the bar,
will tend to raise the bar, or, in other words,
assist the wedging action of the pattern in-
clination, and if the pattern-angle is great
the pressure upon the tracer-point will be

70
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such as to clamp the tracer upon the disks -

firmly enough to cause the buttons to more
firmly adhere thereto and rise with the up-
ward-moving sides of the disks, thus posi-
tively lifting the tracer-bar independently
of the pattern, though without actually re-
moving the tracer-point from contact with
the pattern, and when a very abrupt shoul-
der is encountered in the pattern the maxi-

-mum pressure of the pattern will be in-

stantly exerted upon the tracer-point and, be-
ing communicated to the disks, will result in
the instantaneous retraction or lifting of the
tracer and the associated tools, the tracer in
this instance usually rising clear of the corner
or top of the shoulder, but instantly settling
back upon the pattern, for it is obvious that
as soon as the pattern-pressure is relieved the

“friction between the tracer-bar and the disks

is also relieved and the tracer will instantly
drop, being checked only by the cushions or
springs 80, provided beneath the crossorcoup-
ling bar or beam 14. We always prefer to
place the tracer midway of the group of cat-
ter-spindles, so that the machine may be bal-
anced, and as the tracer-bar has no play in its
bearings the eross-beam 14 may be rigidly at-
tached to the upper end of the tracer-bar.
The wear in the retracting mechanism is
upon the end surfaces of the buttons 90 and
upon the sides of the disks 88 and 89, and it is
obvious that these parts will wear smooth,
their efficiency being increased by their
smoothness of surface. = The friction-buttons
90 of the tracer-bar may be of the same ma-
terial as are the friction-disks 88 and 89; but
we prefer to secure a higher coefficient of fric-
tion by using another material, preferably
hard or semihard rubber, which gives a high
coefficient of friction upon a steel or iron sur-
face. Any lost motion between the tracer-
bar and the disks is instantly observed from
the work that is being done by the machine.
Therefore the friction-buttons 90 require oc-
casional,though not frequent,attention. Fur-
thermore, any material such as rubber, fiber,
or wood used for friction-buttons possesses
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considerable elasticity and if used alone be-
tween the tracer-bar and the disks without a
rigid material would permit the tracer-bar to
yield to a greater extent than we deem expe-
dient. TForthesereasonswe makethebuttons
proper, 90, of metal to contain the rubber or
like material. . As shown in Fig. 19, 90 is a
tube the inner end of whichisin constant con-
tact with the side of the disks 88 89. This
tubeisthreadedin thetracer-bar84,and there-
fore is adjustable toward and from the disks.
The inside or recess 97 of the tube contains
the rubber 98, which is compactly forced into

the tube and is independently adjustable

agamsb the disk by means of the screw-plug
90’ » brovided in the outer end of the tube 90.
In pxaetlce the button is adjusted by apply-
ing a wrench to the end of the plug 90', both

the metal and rubber parts being simultane- ;-

ously and delicately adjustable thereby. In
this way we are able to secure a strong frie-
tional engagement between the parts when
necessary and at.the same time preserve the
fine metallic bearing between the buttons and
disks. The wear upon the thin edge around
the recess 97 is not very rapid, and the but-
tons are cheap and easily renewable.

- The driving of the culters and the retraction-

disks.—In the carving-machines hitherto de-

vised the faulty arrangement of the tracing.

and cutting tools between feed-tables has
nece.sswatea a very compact arrangement of

the parts, and particnlarly the duvmﬂ* Dbelts,

making it very difficalt to repair dcnnafred
belts or to tighten pulleys which may become
loose on .their spindles. - A distinet object,
therefore, of this invention isto.simplify the
belting of the machine, and it is with a view
to.this that the bridge of the machine is de-
signed. 'Theshaft 16 on the rear end of the
machine has a small pulley 99, driven.by a
belt 100 from a large pulley 101 on the power-
shaft 13. On the shaft 16 are a number of
pulleys 102 of narrow face and large diameter,

one for each cutter-spindle, and from these.

narrow belts 103 extend around the small pul-
leys.or sheaves 78 of the spindles 74. . The
tops of the pulleys 102 are preferably oppo-
site the middle position of the pulleys 78, be-
tween the upper and lower portions of the
bridge 4. The direction of twist of the belts
determines the direction of rotation of the
spindles, and, as shown in Ifig. 8, the belts
are twisted oppositely upon the two sides of
the tracer, so that the spindles in the two
groups of spindles run in opposite directions.
To permit the rise and fall of the spindles
and to take up the slack of the belts, we pro-
vide each belt with a tension device compus-

ing a weighted lever 104, pivoted on the cross-.

shaft 18 a,nd in its forward end provided with

an idle pulley 105, over which the lower leg.

of the belt runs. Iu case the belt breaks, the
operator standing in front of the machine is
protected by the vertical divisions 4°in the
bridge, which prevent the belt from throwing
forward. The retraction-disks aredriven by

.the tracer and cutting-tools.
-be automatically reversed at the end of each
.stroke by the action of the dogs 41 and.42
-and the shifting mechanism.

a belt extending.from a pulley 108 on the
shaft 16 to the pulley 107 on the shaft 94, the
speed-being much lower than that eomlnun1~
cated to the spindles.
The operation of our machine is, in bnef
as follows: When the dllVIll?’-Sh?Lft 13 is ro-
tated, the cutters and the tracer-lifting disks
are seb into rotation, but the traveling bed of
the machine is- not reciprocated untll the
shifter is thrown to move the belt 31 upon

one or.the other of the fixed pulleys 28 and

29.. 'While.the bed is stationary the pattern

and the pieces of work are secured upon the.

feed - table in the machine, the. plates 55
described, or. the chuck centers being em-
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ployed, accor dm(r to the character of Lhe pat- -

tern and work.  After the pattern and the
blocks of material are secured the shifter 39
is thrown .to move belt 31 upon one of the

fixed pulleys, and thereafter the bed will re-

ciprocate slowly upon the frame and beneath
The bed will

In the mean-
time the table, which has been set to. one
side, will begin to feed transversely across
the bed, so that at.the end of each stroke of
the bed the table will be given a slight feed
movement beneath the tlacel and the cuat-
ting-tools. In this way .the work is fed to-
ward - the sides of the cutting-tools, which

‘work ata depth varying with the clevation of

the tracer by the pattern. As the bed recip-
rocates it is obvious that the pattern: will

move beneath the tracer and will cause its
-rise and fall either directly or.through the op-

eration of the forcible tracer- 1etraet1n0 mech-
anism. Wheneveraprominent pIOJecfmon in

instant pressure.of the pattern thereon will
cause a lift or jump of the tr acer toliftthe bar
1iandallofthe cutting-tools. . Thusbyrecip-
rocation.and transverse.movement of the pat-
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-the pattern encounters the tracer- -point the

110

tern and work and by vertical movement and

control of the cutting-toolsthe exact pattern

blocks upon the table during one complete
transverse movement of the table. - In. case
it is desired:to inspect the work at any.time
the bed may be.stopped by throwing.the

‘or design is produced upon the panels or .

115

shifter 39, or the bed may continue to move ‘

and the tools may he lifted. by means of the
lever81l. When the work has been completed,

I20

it will be removed from the table and new -

work placed thereon, after which the rod 53
will be given a half-turn to reverse the pins
49 and 50, so that the feed-table will move
baeck or return during the completion-of the
second lot-of work. The- operation. of the

parts in-detail will be understood from.the

foregoing detailed description.
Thele are various possible mochﬁea,tlons of

.125
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our invention, some of which are shown in -

the drawings. Thus in Figs. 20 and 21 we

have illustrated a. retracting mechanism in .
which but one rotating disk 88 is employed ..




20

25

30

35

40

45

8

for elevating the tracer-bar; but we prefer
the construction shown in the main figures of
the drawings, as the two oppositely-rotating
friction-disksserve to balance the forces upon
the tracer-bar.

Instead of placing asingle friction-disk be-
tween the parts of the tracer-bar the tracer-
bar may be made as shown in Fig. 22, disks
88% 88 being arranged upon opposite sides of
the tracer-bar to be engaged by the buttons
arranged between the disks and simultane-
ously adjustable in the tracer-bar by means
of the right and left adjusting-screw 110.

Ffurther, our invention may be modified to
the extent of employing upwardly-traveling
belts to take the place of the friction-surfaces
presented by the sides of the rotary disks.
In this case we should prefer to make the
belts of leather and have them travel over
plain metal surfaces, the contact-buttons of
the tracer-bar being preferably of a different
material in order to secure as high a coeffi-
cient.of friction as possible and at the same
time secure durability for the parts. Inplace
of leather belts metal belts maybe used. Fur-
ther, ourinvention may be modified to the ex-
tent of dispensing entirely with the friction-
retracting mechanism and adapting the point
of the tracer to rapid auxiliary vibration in
eitherlateral or vertical directions,with a view
todiminishing the frietion between the tracer-
pointand the pattern, so that the tracer-point
will climb up the elevations of the pattern.
Again, the tracer and cutting-tools may be
subjected to a constant elevating foree, and
this; may be opposed by magnetic attraction
between the tracer-point and the pattern,
which attraction will vary according to the
area of contact between the pattern and the
tracer-point. Itisobviousalsothat the tracer-
bar may be actuated by fluid-pressure and by
the direet application of retracting-magnets.
In any of these cases the other portions of
the machine would remain as shown in the
drawings.

Any suitable means may be employed for
communicating a vertical movement of the
tracer to the tool-spindles so long as the

- means .are of a positive character, and the

o
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coupling shownin the main figure of the draw-
ings may be modified, as illustrated in Fig.
23. Here the coupling or cross bar instead
of having vertical movement is movable lon-
gitudinally. Theupper end of thetracer-bar
84’ operates against the wedge-surface 119 of
the bar 120 to force the bar outwardly along
the top of the bridge 4 of the machine-frame.
The bar in tarn is provided with wedges or
inclines 121, which operate to raise the tool-
spindles 76'. By varying the inclinations of

the cams or wedges 121 a variety of panelsmay
be produced from a single pattern, the same
varying in depth of relief, while being strietly
proportional and exact in plan and contour.
Antifriction means arve interposed between
the tracer and each part of bar 119, between
the bars and the frame 4, and between the up-

696,382

per ends of the spindles 76 and the wedges
121 of the bars 119. The weight of the spin-
dles upontheinclines or wedges 121 will cause
the automatic return of the bars when free
from the tracer; but we prefer to exert the
force of a spring upon the end of each bar 119,
as indicated in Fig. 23.

The cutters for ordinary work are side cut-
ting-tools or bits; but fixed planer-points may
be substituted therefor, the spindles being
adapted for vertiecal movement only; but in
place of such a tool we may substitute milling-
cutters in the lower ends of vertical moving
spindles or tool-bars 74, driving the cutters
by any suitable means and preferably revers-
ing them at the end of each stroke of the bed.
These cutters are adapted for working iron
and other metals and may be replaced by
grinding-wheels for the cutting of harder ma-
terials, such as glass. For cutting stone re-
ciprocatory hammers or chisels may be sub-
stituted in the lower ends of the spindles or
tool-bars 74.- Our machine, made in various
sizes and proportions, isadapted for all classes
of carving and engraving work, ranging from
minute articles, such as watchecases and the
like, to large figures and designs in wood,
metal, and stone.

The term ‘“relief-pattern” herein and here-
inafter employed is intended to include re-
verse or obverse and intaglio patterns and
any pattern having surface prominences.

It is obvious that numerous other modifi-
cations of our invention will readily suggest
themselves to one skilled in the art, and we
therefore do not confine our invention to the
particular construection herein claimed and
deseribed.

Having described our invention, we claim
as new and desire to secure by Letters Pat-
ent—

1. Ina carving-machine, a cutter in combi-
nation with a tracer wherewith said cutter is
movable, apattern and work holdingand feed-
ing mechanism, the relief-pattern held there-
by and engaging said tracer and limiting the
movement thereof in one direction, and a
driven device exerting retractile force upon
said tracer at all times, said force increasing
in proportion to the lateral pressure of the
pattern on the tracer, substantially as de-
seribed.

2. In a earving-machine, a cutter in combi-
nation with a tracer wherewith said cutter is
movable longitudinally, a pattern and work
holding and feeding mechanism, the relief-
pattern held by said mechanism, engaging
said tracer, limiting the movement thereof in
onedirection, and exerting pressure upon said
tracer laterally to its direction of movement,
and a driven device at all times exerting re-
tractile force upon said tracer, the force of
said driven device upon said tracer increas-
ing in proportion to the lateral pressure of
the pattern upon the tracer whereby said
tracer is retracted upon lateral engagement
with said pattern, substantially as deseribed.
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3. Inacarving-machine, the connected eut-
ter and tracer; and, the pattern and work
holding mechanism, movable relatively to one
another in intersecting planes, in combina-
tion with the relief-pattern engaged by said
tracer, limiting the movement thereof in one
direction, and exerting varying pressure upon

the tracer during the relative movement of,

the pattern and tracer; and a retracting de-
vice operating upon said tracer at all times
with a force that increases in proportion to
the pressure of the pattern upon the tracer

and said deviee coacting with the pattern to

retract the tracer and cutter, substantially as
described.

4. In a carving-machine, a tracer longitu-
dinally movable, and positively held against
other movement, a cutter moved and con-
trolled by said tracer, a pattern and work

holding mechanism movable laterally with re-
lation to said tracer, the relief-pattern held
by said mechanism, slidably engaged by said

tracer continuously and exerting lateral pres-
sture upon said tracer during the movement
of said mechanism, and a driven deviee con-
tinuously codperating with said pattern to re-

tract said tracer and cutter, substantially as
~described.

5. In a carving-machine, a tracer movable
longitudinally and held against lateral move-
ment, in combination with a cutter movable
with said tracer, a laterally-movable pattern
and work holding and feeding mechanism,
the relief-pattern held thereby, engaging and
exerting lateral pressure on said tracer, and
a device exerting retractile force upon said
tracer at all times, the force exerted by said
device upon the tracer being increased by the
lateral pressure of the pattern on said tracer,
substantially as deseribed. 1

6. Inacarving-machine, the relatively mov-
able catter and the work-holding mechanism,
in combination with the relatively movable
tracer and relief-pattern, said tracer being
connected with and controlling said cutter,
said pattern being engaged by said tracer,
limiting the movement thereof in one direc-
tion, and exerting pressure thereon during
the relative movement of the tracer and pat-
tern, and a retracting device operating upon
said tracer at all times and with force increas-
ing in proportion to the pressure of the pat-
tern thereon, substantially as described.

7. Ina carving-machine, the cutter and the
work -holding mechanism relatively moved
while in engagement, in combination with a
tracer and a relief-pattern relatively moved
whilein engagement, said tracer and said cut-
ter being connected together for movement
corresponding to the sinuosity of the pattern,
said pattern exerting varying lateral pressure
upon the tracer during said relative move-
ment, and a driven retracting deviece asso-
ciated with said tracer exerting retractile
force thereon at all times and retracting said
tracer simultaneously with the exertion of

lateral pressure upon the tracer by said.pat-
tern, substantially as described.

8. In a earving-machine, the pattern and
work holding and feeding mechanism, in com-
bination withalongitudinally-movable tracer
and connected cutter, with relation to which
said mechanism islaterally movable,apattern

‘carried by said mechanism in slidable engage-

ment with said tracer and exerting a varying
lateral pressure thereon, and a retracting de-
vice engaged with said tracer, said device
and associated parts constantly holding said
tracer against lateral movement by said pat-
tern and said retracting device operating au-
tomatically to retract said tracer with a force
and speed increasing in proportion to the in-
crease of lateral pressure of said pattern upon
sald tracer, substantially as desecribed.

9. In an automatic carving-machine, the
pattern and work holding and feeding mech-
anism, in combination with a longitudinally-
movable tracer and a cutter connected there-
with, with relation to which tracer and cut-
ter said mechanism is laterally movable, a
continuously-rotated retracting device con-
stantly engaged with said tracer, and parts
associated with said device holding said tracer
againstlateral movement,substantially as de-
seribed.

10. In a carving-machine a longitudinally-
movable tracer, in combination with a mech-
anism carrying a relief-pattern and the work

and moved laterally with relation to the di-
-rection of movement of said tracer, said pat-

tern as it is moved exerting varying lateral
pressure upon said tracer, a cutter connected
with said tracer and movable therewith, and
a driven tracer-retracting device in constant

frictional engagement with said tracer and

functionally responsive to the pressure of the
pattern upon the tracer, substantially as de-
scribed. s

11. In an automatic carving-machine the
pattern and work holding and feeding mech-
anism and the relief-pattern thereon, in.com-
bination with a Figid tracer rigidly held for
novement only toward and from said pattern,
a cutter moved with said tracer, and a driven
retracting device in constant frictional en-
gagement with said tracer and funetionally
responsive to lateral pressure, and said tracer
communicating the lateral pressure of the
pattern upon the tracer to said device, sub-
stantially as deseribed. )

12. In'an automatic carving-machine the

pattern and work holding and feeding mech-

anism and the relief-pattern held thereby, in
combination with the cutter, a continuously-
operating retracting device, and a tracer con-
nected with said cutter and constantly press-
ing upon sald retracting device, said pattern
as it-is moved augmenting the. pressure of
said tracer upon. said device and thereby
causing the retraction of the tracer and cut-
ter by said device, substantially as deseriled.

13. Inan automatic carving-machinea pla-
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rality of cutters, in combination with a sin-
gle tracer connected with all thereof, the pat-
tern and work holding and feeding mechan-
ism, the relief-pattern held thereby and en-
gaged with said tracer and exerting varying
pressures thereon, and a driven retracting
device at all times exerting retractile force
upon said tracer and opposed thereby and
funectionally responsiveto the pressure of the
pattern upon said tracer, substantially as and
for the purpose specified.

14. In an automatic earving-machine the
pattern and work holding and feeding mech-
anism, and.the relief-pattern held thereby,
in combination with a reciprocable tracer,
one or more cutters conneeted therewith, and
arotating friction device constantly engaged
with said tracer and communicating thereto
movements that vary in length and corre-
spond to the varying relief of the pattern,
substantially as desecribed.

15. Inacarving-machinethe connected cut-
ter and tracer and the relatively movable
work and pattern holding mechanism, in com-

bination with a driven retracting deviece ex-

erting retractile force upon said tracer at
all times and causing the same to retire when
subjected to pressure, substantially as de-
seribed. .

16. Inacarving-machine the connected cut-
ter and tracer and the relatively movable
work and pattern holding mechanism, incom-
bination with a driven retracting device at
all times in frietional engagement with said
tracer and exerting retractile force thereon
causing its retraction when subjected to pres-

_sure, substantially as described.

17. In an automatic carving-machine the
pattern and work holding and feeding means

in combination with the cutter and a retract-.

ing mechanism comprising a relief-pattern
tracer-bar and means-at all times exerting a
retracting force upon the tracer-bar and in-
creasingly effective to retract the tracer in
proportion to the lateral ferce wherewith the
tracer-bar isapplied to said means,and means
partially counterbalancing said tracer and
cutter, substantially as described.

18. In an automatic earving-machine the
pattern and work holding and feeding mech-
anism, in combination with a cutter movable
toward and from said mechanism, a relief-pat-
tern tracerconnectedto said cutter,anda con-
tinuously-moving means in engagement with
the tracer constantly tending to retract the
same, and made functionally operative, to
move the tracer, by side pressure upon the
tracer, substantially as deseribed.

19. In an automatic carving-machine, the
pattern and work holding and feeding mech-
anism, in combination with a cutter and a re-
lief - pattern tracer suitably connected and
normally in engagement with the work and
pattern respectively, and adriven retracting
device functionally dependent upon pressure,
constantly tending to retract said tracer and
cutter but insufficient to retract the same un-
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til pressure is applied to increase the retrac-
tile tendency of said device, substantially as
described.

20. In an automatic carving-machine, the
pattern and work holding and feeding mech-
anism, in combination with the cutter mov-
able toward and from said mechanism, the
tracer movable with said cutter,driven means
constantly tending to retract said tracer and
cutter and operating to retract the same si-
multaneously with the lateral engagement of
the pattern with the tracer, substantially as
described.

21. The pattern-tracing and cutter-retract-
ing mechanism for carving-machines com-
prising alongitudinally-movable cutter-oper-
ating tracer-bar, in combination with driven
means constantly exerting a retractile force
upon said tracer-barand retracting the tracer-
bar when subjected to lateral pressure or
thrust, substantially as described.

29, In a carving-machine the mechanism
for holding and feeding the pattern and work,
in combination with a relief-pattern tracer
and a cutter movable toward and from said
mechanism, said mechanism being laterally
movable with relation to said tracer and cut-
ter, a continuously-driven retracting device
constantly engaged with said tracer, and said
device with associated parts holding said
tracer against movement laterally with said
mechanism and exerting a retractile force
upon said tracer at all times, said force in-
creasing when the tracer is pressed upon said
device by laterally-directed force, substan-
tially as described.

23. In an automatic carving-machine the

pattern and work holding table and means for
moving thesamein ahorizontal plane,in com-
bination with a vertical tracer-bar and a ver-
tically-movable cutter, said bar and cutter
being connected and normally depressed by
gravity, means partly counterbalancing the
weight of the connected tracer-barand cutter,
and a retracting device driven in constanten-
gagement with said tracer-bar and tending to
retract the same, and made functionally op-
erative to lift the tracer-bar and cutter by the
pressing of the tracer-bar thereon, substan-

tially as deseribed.

24. The retracting mechanism for carving-
machines comprising a longitudinally-mov-
able tracer-bar, fixed guides for said bar, and
a continuously-driven retracting device asso-
ciated with said guides for preventing lateral

movement of said bar, said device operating

to move said bar longitudinally and said bar
being sensitive to movement by said device
from the moment of the application of lateral
pressure thereto, substantially as described.

25. In an automatic carving-machine, the
pattern and work carrying table in combina-
tion with a single tracer and a plurality of
cutters, connected for simultaneous perpen-
dicular movement with respect to the pattern
and work, and a driven retracting mechan-
ism in continuous retractile engagement with
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said tracer and made increasingly effective
to retract the tracer by the lateral pressure
of the pattern upon the tracer, substantially
as described.

26. In an automatic carving-machine, the
pattern and work carrying mechanism in com-
bination with a tracer-bar and a cuftter suis-
ably connected and movable toward and from
said mechanism, and a rotary retracting de-
vice exerting retractile force uponsaid tracer-
bar at all times and functionally responsive
tovaryinglateral pressure upon said bar, sub-
stantially as described.

27. In an automatic carving-machine, the
patternand work carrying mechanism in com-
bination with a tracer-bar and a cutter-spin-
dle suitably connected together and movable

toward and from said mechanism as required:

to trace a relief-pattern, a rotary retracting
device, said bar having parts in constant en-
gagement with- opposite sides of said. device
and said device causing the retraction of the
bar and spindle when either of said parts is
foreibly pressed upon said rotary deviece, sub-
stantially as described. :

28. In an automatic earviné-machine, the:

pattern and work.feeding mechanism:incom-
bination with a tracer-bar and a cutter-spin-

dle connected for simultaneous movement, a-
rotating friction-disk, said bar having: fric-

tion-buttons codperating with opposite sides
of said disk, and suitable guides for said bar
and spindle, substantially -as and for the pur-
pose specified. i

29. In an automatic carving-machine, the

pattern and work feeding mechanism in com-
bination with a tracer-bar and one or more
cutter-spindles connected therewith a rotary
friction-disk, said bar having projections in

constant frictional engagement with opposite:

sides of said disk and guides which with said
disk prevent lateral movement of said bar,
substantially asand for the purpose specified.

30. In an automatic carving-machine, the

combination of a traversing feed mechanism’

for the pattern and: work with a tracer and
cutters suitably connected and normally en-
gaged with the pattern and work, and a frie-
tion-disk suitably rotated, said tracer havin g
friction parts on opposite sides of said disk
tocodperate therewith in retracting the tracer,
as'and for the purpose specified. ‘

3l. In an automatic carving-machine, the
combination of a traversing feed mechanism
for the pattern and work, with a tracer and
cutters suitably connected and normally en-
gaged with the pattern and work, and a
driven friction-disk, said tracer having frie-
tion parts normally in contact with opposite
sides of said disk, whereby when the tracer
is subjected to lateral pressure the same will
be retracted by said disk, substantially as
deseribed. L

32. The combination; of a frame, with the
friction-disk mounted to rotate therein and
Ireld against movementin the direction of its
axis, the tracer-bar to receive lateral pattern-
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pressure and having a bearing at its outer
end.in said frame, the other end of said bar
being engaged with said disk and thereby
held against movement in the direction of
sald axis and said disk being adapted to move
said bar in its bearing in said: frame, sub-
stantially as desecribed. .

33. In an automatic carving-machine, the
work and pattern feeding mechanism in com-
bination with ‘a cutter, a suitably - guided
tracer connected therewith, contact-buttons
provided on said tracer, and the driven disk
moving. between said buttons for engagement
therewith, substantially as described.

34. In an automatic carving-machine, the
work and pattern feeding mechanism in com-
bination with a cutter, a tracer connected
therewith, contact-buttons provided on said
tracer, the driven disk moving between said
buttons, and the. antifriction - bearings for

said tracer above and below said disk, sub-.

stantially as described.
35: In,an automatic carving-machine, the
work and pattern feeding mechanism in com-

bination with a cutter, a tracer-bar connected

therewith, the- contact-buttons provided on
said tracer-bar, the oppositely-rotated disks
moving between. said . buttons, the antifrie-
tion-rolls 86, below said disk and . therewith

guiding said tracer-bar, substantially as de-

scribed. .

36. The tracer - retracting mechanism.- for

carving-machines comprising the frame, the
tracer-bar slidable-in bearings. therein,-the
oppositely-rotated - disks 88.and 89 and the

friction-buttons provided on ‘said bar upon.

opposite sides of said disks to codperate there-
with, substantially as and for the purpose
specified. S : :
37. In.an automatic carving-machine, the
combination with work.and pattern:feeding
means, of a-plurality of cutter-spindles,.a
tracer-bar, said spindles.and bar being con-
nected and movable together, the oppositely-
rotated.disks 88 and 89 embraced and:.con-
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stantly engaged by said tracer-bar, and:suit- .

able guides wherein said bar and spindles are
movable by said disks, substantially as:de-
seribed. :

38. The combination of the frame 4 with
the friction-disks 88 and 89 having bearings
therein and. held against movement.in:the
direction of their axes, the tracer-bar guided
at its ouler end by a suitable bearing-and
having its inner portion in continuous con-

tact with and guided.by said friction-disks,

substantially as described.

39. In an automatic carving-machine,
pattern and work carrying means in combi-
nation with a plurality of cutter-spindles, a
tracer-bar. parallel therewith.and connected
with the spindles to communicate its move-
ment thereto, a rotary friction device, and
contact-buttons providedin said barand hav-
ing friction portions or fillers, substantially
as-described. C

40. ‘The tracer-retracting mechanism-com-
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‘prising the rotary friction member and the
‘tracer-bar having the opposed friction-but-

tons for codperation with said member, each
of said buttons comprising a metallic tube

‘adjustable in said bar and a filler, substan-

tially as deseribed.

41, In an automatic carving-machine, the
combination with the horizontal frame, of the
horizontally-movable bed, the table thereon,
the transverse tool head or bridge, the cutter-
spindles therein, perpendicular to said bed,
the tracer-bar parallel to said spindles and
coupled to said spindles, means for rotating
said cutters, the opposite disks 838 and 89 held
against axial movement in said bridge, the
contact-buttons in said tracer-bar engaging
the upwardly-turning sides of said disks, the
worm-gears for said disks and the worm-driv-
ing shaft upon said bridge, substantially as
described. i

2. In an automatic earving-machine, the
pattern and work feeding table and means for
moving the same in combination .with the
frame bridging said table, a plurality of ro-
tating cutter-spindles arranged in said frame
and movable in'a plane substantially perpen-
dicular to said table, a tracer-bar parallel
with said cutter-spindles, means rigidly con-
necting said tracer-bar and said spindles, the

oppositely - rotating friction - disks substan-

tially in the plane of said tracer-bar and spin-

dles, said tracer-bar partly embracing said

disks and having friction-buttons codperat-
ing with said disks, and suitable -driving
means for said disks and spindles, substan-
tially as deseribed.

43. In an automatic carving-machine, the

tracer-bar, guides for the bar in which the bar
is slidable, the cutter or cutters movable with
said bar, the rotating friction-disk in constant
frictional engagement with said bar, means

for taking up the wear between said bar and |

disk, and suitable pattern and work hold-
ing and feeding means, substantially as de-
seribed. '

44, The retracting mechanism for carving-
machines comprising the cutter - operating
tracer-bar 81, the bearings for said bar, the

oppositely-rotating friction-disks 88 and 89,

the friction buttons or parts 90 upon said bar
engaging the opposite surfaces of said disks,
and means for taking up the wear between
said buttons and said disks, substantially as
deseribed. ‘

45. In a carving-machine, the work and
pattern feeding table and suitable driving
means therefor in combination with a tracer,
a plurality of cutters all connected with said
tracer and movable therewith toward and
from said table, and a driven retracting de-
vice in constant frictional engagement with
said tracer to coact with the pattern and re-
tract the tracer and cutters, substantially as
described. . :

46. Inacarving-machine, the work and pat-
tern feeding table and suitable driving mneans
therefor in combination with a tracer, a plu-
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rality of cutters all connected with said tracer
and movable therewith toward and from said

‘table, and a single driven retracting meeh-

anism associated with said tracer and at all
times exerting retractile force upon said
tracer, the force expended upon the tracer by

caid device varying with the sinuosity of the

pattern followed by the tracer, substantially
as described.

47. Tnacarving-machine, a tracer, a plaral-
ity of cutters rigidly connected for movement
therewith, a work and pattern holding and
feeding mechanism, a relief - pattern Teld
thereby, and a constantly-actuated retract-
ing device arranged in connection with said

-tracer, exerting retractile force thereon at all

times and instantly coactive with the pattern
to vetract the tracer and cutters, substan-
tially as described.

48. In an automatic carving-machine, a

-guitable fixed framein combination with abar

14 movable toward and from said frame, the
tracer movable in said frame for moving said
bar, the plurality of cutter-spindles journaled
in said frame,and suspended from and mov-
able with said bar,suitable pattern and work
feeding means and a driven retracting device
operable automatically to retract said tracer-
bar and spindles, substantially as described.

49, In an automatiec carving-machine, the
combination with pattern and work holding
and feeding means of the fixed frame, a plu-
rality of eutter-spindles movable toward and
from the feeding meansin said frame, a tracer
likewise movable, a driven automatic retract-
ing mechanism associated with said tracer for
moving the same, the eross bar or beam ar-
ranged in the plane of said spindles and sup-
ported by said tracer and movable therewith,
said spindles being journaled in said beam,
substantially as described.

50. In an automatic carving-machine, the
combination with a pattern and work holding
table and feeding mechanism in combination
with a plarality of cutter-spindles perpen-
dicular to said table, a tracer, the driven re-
tracting device associated with and constantly
operating upon said tracer, and the bar or
beam connecting said tracer with said cutters
and movable parallel with itself, substantially
as described. :

51. In a carving-machine, the feed-tablein
combination with a plurality of parallel ro-
tary cutter-spindles, the fixed frame bridging
said table and having parallel journal-bear-
ings for said spindles wherein the spindles
are slidable, the tracer-bar guided in said
frame, and the T bar or beam 14 carried by
said tracer-bar, the ends of said spindles be-
ing journaled in said bar substantially as de-
seribed.

52. In an automatic carving-machine, the
feed-tablein combination with thefixed frame
bridging said table and having a plurality of
parallel journal-bearings, the cutter-spindles
revoluble and slidable in said bearings, the
pulleys fixed to said spindles, the belts for
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driving said pulleys and movable therewith,
the bar or beam movable in the plane of said
spindles and wherein said spindles are jour-
naled and held, for simultaneous movement
in said frame, and. suitable tracing and re-
tracting means operative upon said bar, sub-
stantially as described.

53. In an automatic carving-machine, the
pattern and work holding and feeding table
and means for reciprocating the same, in com-
bination with a frame overhanging said ta-
ble,a plurality of cutter-spindles having bear-
ings in said frame, the tracer-bar also having
bearingsin said frame, the baror beam 14 con-
necting sail tracer-bar and said eutter-spin-
dlés and movable toward and from said table,
the rotary friction-disk held in said frame,
said tracer-bar having friction parts to codp-
erate with sald disk and retract said tracer-
bar, beam, and spindles, substantially as de-
scribed.

54. In an automatic carving-machine, the

horizontal pattern and work feeding meaunsin

combination with a tool-head, a tracer and a
cutter -'spindle vertically movable in said
head, means for driving the cutter-spindle, a
rigid bar suitably cushioned and connecting
said tracer and cutter-spindle, and therewith
operable by gravity toward the pattern and
work and constantly-rotating means tending
to retract said tracer and cuatter and made ef-
fective by the pattern, as and for the purpose
specified. ‘

55. In an automatic carving-machine, the
combination of a pattern and woerk feeding
mechanism with a tracer and a series of cut-

ter-spindles, the fixed frame having a pair of

journal-bearings for said tracer and a pair
for each spindle and rigid means movable in
the plane of said spindles and wherein said
spindles are. journaled and connected with
the tracer for movement simultaneously
therewith, substantially as deseribed. .

56. Inan automatic carving-machine, a re-
lief-pattern and work feeding mechanism in
combination with automatic means for recip-
rocating the same, a suitable fixed frame, a
tracer and cutters individoally mounted and
all vertically movable in said frame, the sin-
gle bar orbeam rigidly connecting said tracer
and cutters and movable in the plane thereof,
automatic tracer-retracting means controlled
by the pattern, and means for driving said
cutters and said retracting means.

57. In an automatic carving-machine the
pattern and work feeding mechanism and a

~ pattern thereon, in combination with the tool-
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frame, a plurality of cutter-spindles having

slide-bearings in said frame, the tracer-bar

also slidable in said frame, the bar 14 con-
necting said tracer-bar and said spindles and
movable toward and from said frame, means
partly counterbalancing the weight of said
bar, spindles and tracer, and the automatie
tracer-retracting mechanism,substantially as
described.. )

58. In an autoimatic carving-machine the

138

pattern aud work holding and feeding mech-
anism, in combination with the fixed tool-
head, two groups of cutter-spindles, slide-
bearings for each in said head, a tracer-bar
located between the groups of spindles and
longitudinally slidable in said head, a con-
nection common to said spindles and the
tracer-bar, positively joining the same for
rigid movement together and & moving re-
tracting device in said head operable to re-
tract said tracer-bar and spindles, substan-
tially as desecribed. i
-59. In an automatic carving-machine, the
rectangular frame occupying a horizontal
plane, in combination with the reciprocating
bed. thereon, the pattern and work holding
table transversely movable on said bed, the
tool-head bridging said bed and fixed upon
said frame, a plurality of vertical bearings in
said head, cutter-spindles revoluble and slid-
ableinsaid bearings, the tracer-bar vertically
movable in bearings in said head midway of
the group of spindles, neans above said head
connecting said tracer-bar with all said spin-
dles, rotary tracer-bar-retracting means hav-
ing fixed bearings in said head, and mechan-
isms for driving said retracting means and
said spindles at different speeds.
60. In an automatic carving- machine, a
suitable frame in combination with pattern
and work supportingand feeding table moved

therein, the tool bridge or head fixed upon

said frame, the tracer vertically movable in
said head, the continuously-revolving device
provided in said head for retracting said
tracer, the plurality of tool-spindles mounted
in sald head, means connecting said spindles
with said tracer for rigid movement there-
with,and whereon thespindles aresuspended,
and mechanisms for driving said retracting
means, spindlesand work-feeding mesans,sub-
stantially as desecribed. ‘

61. In an antomatic carving-machine, the
horizontal bed in combination with the recip-

rocating bed 5 and tool-head arrangeéd above

said bed transversely thereof and containing
a plurality of tools, the rack upon the lower
side of said bed, the worm meshing therewith,’
the driving-gear for said worm and pinions
engaging opposite sides of said gear, the pul-
leys connected with said pinions and an au-
tomatie ‘belt-shifting device operable by said
bed, substantially as deseribed.

62. The feed:table for automatic carving-
machines, comprising the rectangular frame
having transverse guides and a plarality of
longitudinal rods 54, the center chucks pro-
vided in one end of said frame and the bar
62 adjustable upon said rods 54 and carrying
the tailpieces or centers 61, substantially as
described. ‘

63. The table for automatic carving-ma-
chines, comprising the ends and a plurality
of longitudinal rods 54, in combination with
the bar 62 adjustable upon said rods 54, the
centers 61 adjustable in said bar 62 and par-
allel with said rods 54, the center chueks pro-
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vided in one of the ends of the table and the
chuck-driving means carried by said end of
the table, substantially as described.

64. The pattern and work feeding mechan-
ism for automatie carving-machines, compris-
ing the longitudinally-movable bed in com-
bination with the table transversely movable

- upon said bed, bed-driving'means, transverse
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table-feeding device provided upon said bed
and including the intermittently - movable
wheel 48 operated by the reciprocation of the
bed, the chuck-centers provided upon said
table and a common driving-shaft therefor
provided upon said bed, and means for con-

- neeting said wheel 48 with said shaft or said

transverse feeding deviee, or both, substan-
tially as described.

65. The pattern and work feeding mechan-
ism forautomaticcarving-machines, compris-
ing the longitudinally-movable bed and oper-
ating means therefor, in combination with the
feed - table transversely movable upon said
bed, the table-feeding screw provided upon
the bed and connected with the table, a plu-
rality of center chucks provided in the end
of said table, the worm gear-wheels therefor,
the shaft 66 provided upon the end of said
bed, the worms provided upon said shaft and
slidable thereon with said table and means
for driving said serew or said shaft, or both,
by the reciprocation of said bed, substantially
as described.

66. The pattern and work feeding mechan-
ism forautomatic carving-machines, compris-
ing the longitudinally-movable bed and oper-
ating meanstherefor, in combination with the
feed -table transversely movable upon said
bed, the table-feeding screw-shaft provided
upon the bed and connected with the table,
a plurality of center chucks provided in the
end of said table, the worm gear-wheels there-
for, the shaft 66 provided upon theend of said
bed, the worms provided upon said shaftand
slidablethereon with said table,thestar-wheel
provided upon the screw-shaft, the belt or
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equivalent means connecting said wheel and
the shaft 66 and means detachably securing
said star-wheel to the screw-shaft, snbstan-
tially as described.

67. The pattern and work feeding mechan-
ism for automatic carving-machines, compris-
ing the longitudinally-reciprocating bed, in
combination with the table transversely mov-
able upon said bed, the table-feeding device
carried by said bed and including a star-
wheel, the stationary rod 53, the oppositely-
extending blocks 51 and 52 on said rod and
provided with pins 49 and 50 reversible as to
said wheel by the partial rotation of said rod
53 whereby the movement of the table may
be reversed, substantially as described.

68. In an automatic carving-machine, the
combination with pattern and work carrying
means, of a tool-head and a series of parallel
rotary cutter-spindleslongitudinally movable
in said head, means for driving said spindles,
tracer mechanism controlling all of said spin-
dles and the antichattering-bar carried by
and movable with said spindles and connect-
ing thesame, substantially as and for the pur-
pose specified.
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69. In an automatic carving-machine, the .

pattern and work feeding means in combi-
nation with a tracer, a continuously-driven
tracer-retracting device the plurality of eut-
ter-spindles, the frame wherein said tracer
and said spindles are movable vertically, the
beam conneeting said tracerand spindles and
the springs partially supporting the weight
of said bar and spindles, substantially as de-
seribed.

In witness whereof we have hereuntoset our
hands, in the presence of two witnesses, this
14th day of November, 1901.

FRANK STREICH.
CHARLES L. RUEHS.

In presence of—
C. G. HAwLEy,
J. W. BECKSTROM.
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