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UNITED STATES PATENT

OFFICE,

FRANK STREICH AND CHARLES L. RUEHS, OF CHICAGO, ILLINOIS, ASSIGN-
ORS TO THE TFIRM OF 8. KARPEN AND BROS., OF CIICAGO, 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.)

r

Lo all whom it may concerm:

Be it known that we, FRANK STREICH and
CHARLES L. RUEHS, citizens of the United
States, residing at Chicago, Cook county, I1li-
nois, have invented a certain new, useful, and

Improved Automatic Carving-Machine, of

Io

15

20

25

- 30

.In many pattern-carvings.

35

40

which the following is a specification.
Ourinvention relates to machines for cary-
Ing or grinding wood, metal, stone, glass, or
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

less cost than has been possible heretofore.
The special object of our invention is to

provide a machine for automartically produe--
Ing in wood or other material a plurality of
coples of a single master design or pattern,

being particularly directed toward the im-
provement of automatic ecarving-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
causes the rise and fall thereof and in which

a power-actuated. lifting or retracting mech-

anism 18 employed to help or lift the tracer

~or feeler over steep inclines or prominences

encountered in the pattern.

A gently-undu-

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 such a ma-
chine the pattern and work move at the same
rate of speed, and it is obvious that if there
1s any delay in lifting the tracer and the cut-
ting-tools upon an incline or prominence the
onward movement of the pattern and work
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. These are the chief difficulties that

have been encountered in the machines hith-
erto devised; but in addition to these draw-

- backs the machines have been disproportion-

50

ately heavy and bulky and made up of a

great number of parts difficult of access,
~maintenance, adjustment, or repair, as well
as expensive to set up and operate, all of
which, in view of the torn, chipped, scored,

~and rough produect, difficult and expensive

to finish, has prevented the general adoption
of these machines. We believe that these

difficulties and objections are due prinecipally sz

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- 6 5

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 earving.
We have further observed that the work or
carving is jeopardized and breakages thereof

are {requent because of additionallost motion |
resulting from the complicated connections 75

that have been employed between, the tracer
and the cutting tool or tools, which lost mo-

tion is constantly increased by wear. Lilke-

wise, we believe that the surface inequalities

of the carvinghavebeen 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, the result of the relative inaceuracy 8 8

being longitudinal scores or lines in the work.

~Again, the transverse scores or lines observed

in the carvings heretofore produced have been
the result of the step-by-step feeding of the

work, secured by several longitudinal adjust- go

ments of pattern and work, during which the
working level is frequently changed. Other
objections are due to the awkward construc-
tlon and arrangement of the pattern and work

carrying parts or tables, the same having in- g5

variably been separate parts, between which
the tracing and cutting members have been
inaccessibly located, and the latter, because
of thelr position, have necessarily been com-

pactly arranged, thereby increasing the diffi- oo

culty of reaching them for purposes of lubri-
cation, adjustment, and repair.




>

In view of the foregoing the particular ob-
jects of our invention are to provide a carv-
ing -machine that may be properly termed

““automatic,” in whieh the work and pattern

g shall lie in a horizontal plane and move to-
ogether, 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 Opemtlon

10 of the retracting or llftmn' 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-

15 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-

20 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 compm‘atwely small
space, and which shall be adapted for carv-

25 ing designs upon flat, curved, and cylindrical
| combination with a tool-head bridging said

Surfaee%
Our invention consists generally in an an-
. tomatic carving-machine of the construction
~and combination of parts hereinafter de-
30 scribed, and particularly pointed out in the
claims. | | |
The invention will be more readily under-
stood by reference to the accompanying draw-
ings, forming a pa,rt of this speclﬁcatlon and
35 1n Whlch-—-

Figure 1 is aside eleva,tlon of an automatic

-carvmﬂ‘-machme embodying our invention.

Fig. 2 is a front view thereof, the forward por--

- tion of the machine being shown in section on
40 the line 2* 2* of Fig. 1.

- vation of .the carving-machine. Fig. 418 a

longitudinal vertical section on the line 4% 4~

of Kigs. 2 and &.

- machine in horizontal section on the line

45 5V 5V of Figs. 1, 2, 3, and 4. Fig. 6'is a detail

| of the side of the machine in elevation, show-

ing: the longitudinally-moving bed and the

transverse feed-table thereon. Ifig. 718 an
enlarged plan view of the feed-table partly
to broken away. Fig. 8is a side view thereof,
. the.side of the feed-table and the bed being
broken away onthe line 8% 8% of Fig.7. Fig.
9 is a transverse sectional detail on the line
9V 9V of Fig. 7. Fig. 10 is another.plan view
55 of the feed-table partly 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. Flg 12 is a
vertical transverse sectmu subsbantmlly on
6o the line 12% 12F of Fig. 10. Tig. 13is an en-
larged vertical Sectlon on -the hne 13> 13°
IMig.'10. Tig. 14 is a detail plan view of the

bar carried by the cutting-tools and which

prevents the chattering thereof. I'ig. 15 is a,
55 cross-section on the line 15* 15" of Fig. 14.
I'ig. 16 is an enlarged front view of the tracer

Fig. 3 1s a rear ele-

Fig. 5618 a plan view of the

Cof

e
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anism, the frame being shown in section on
the lines 16% 16% of Figs. 17 and 18. Kig. 17
is a vertical transverse view of the tracer-ele-
vating mechanism in section on the lines 17
17° of K Figs 16 and 18. Fig. 18is a plan view
of the tl*acer-eleva,tinw mech‘unsm substan-
tially on the line 187 18 of Fig. 16. Fig. 19
is a sectional detail of one of the frietion but-
tons or pieces on the line 19* 19" of Kig. 183.
Figs. 20 and 21 are respectively front and
side views of a modified form of the tracer
elevating or retracting mechanism wherein a
single dlsk 1S employed Fig. 22 1Hustrates a
fmthel 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 seetion on the line 24" 24" of Fig. 2
Referring now tothe drawings, our machine
in its preferred form is made upof a horizon-
tal reciprocating bed movable longitudinally
upon a suitable frame and carrying a trans-
versely-movable feed-table for the patfern
and the several blocks or pleces of work,in

bed and table and containing the cutting-
tools, the tracer, and the retracting mechan-
ism, said tracer and tools being preferably
rigidly connected, and suitable means being

70

/5

30

Qo

95

provided for driving said bed, table, tools,

and retracting meehamsm When the ma-

{ chine is setintooperation, the pattern and the

work are reciprocated slowly and also inter-

{ 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.

100

105

The tracer and the tools drop or return by

oravity, and the tendency of the moving pat-
tern to lift or wedge up the traceris assisted
by the retracting mechanism,which operates
instantly whenevel 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 carv ing- machmes hereto-

fore constructed have been of objectionable

size and weight, prinecipally 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 vertieal 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-
venilent access to its working parts.

T'o this
end we employ a low horizontal frame, on
which the work and pattern are arranged 1in
a horizontal plane, with all of the tools above

them within easy reach, the tools being held

and the tracer elevating or retracting mech- | in a very light frame or superstr uctme

the actuating member of the retract-

11O

I15

120

125

130




IO

_-budwe or hea,d for the tools.

696,382

In the drawings, 1 isthe main frame or bed | the Sleeve shaft 27 the pulley 20,
ThlS is supported on legs.

ot the machine.
2, and 1its top is horizontal.

3 3 are light. side frames e1eeteu on the
frame 1, a,nd 4 18 the overhanging frame,

1‘hls e\tends
tmnsvelsely of the frame 1, some distance
above the same, about midway of its length.

The frame 1 carries the traveling bed 5 a,nd

the feed-table 6, one upon the 0131161 while the
bridge or head P supports the euttuw-tools
and the tracer mechanism. |

7, 3, and 9 are 10nn*1tud1nal beams 11:1 t;he-

' fmme 1 and 10 and 11 are emss-heams be-

I5

30

- bearings 15 for the tool-spmdle driving shaft
16 and :ﬂso provide bearings or fastemnn*s 17
for the shaft 18 of the take -up or ten%wn de--
vices for the belts which drwe the tool or cut-.

35

49

5o

55

- pear-wheel 23.

60

tween the beams 7 and 8. These beams are
preferably cast integrally with the frame 1.
1212 are hangers dependmn from the fmme

1, having bearmws for the powel-shaft 13 of-

the maehlne
The legs of the side fumles are place{l at

the corners of the main frame 1, with unob-
In- these.
- spaces we arrange the devices for contmllmm
the 101w1tud1na,1 travel or stroke of the bed 5.
and bhe transverse feed movement of the ta-
The head or bridge 4 of the frame has.
upper and lower parts. I and 4°, conneeted,_
by divisions 4¢ and provided with the rise 44
at the middle, the top thereof serving as.the
rest or stop for the tracer and tool couplmﬂj_-
On the rear upper cor-

structed spaces between them

ble 6.

or connecting bar 14.
ners of the sufle frames 3 we pwwde boxes or

ter spmdles

The reciprocating boc? ~—-‘W1th a view to 51m-'j;
plifying the bearmﬂ's of .the .work-car rying
bed and to place the work and pattern. within
sight and reach we employ a- ‘horizontal bed

b of less length than the frame 1 and: having.
Vs b, which- slide freely i
Vor OOVGS or ways 1 provided on the top of the.
frame 1,at the sides thereof, the bed .5 being

nearly as wide as said flame 1. The bed 5 is

arectangular frame or casting and 1S provided.
- with a lonfntudmal part or beam 19, , upon

the bottom of Whleh is the rack 19.

20 is a worm or screw that engages mbh the,:

rack 19 and whereby the bed is Slowly moved
or 1@@1pocated

gear wheel 22.

rection causes the movement of the traveling
bed toward the rear of the f1 ame 1 and when

reversed operates the bed through its return
23 and the

stroke. For operating the gear.

~ bed we employ two beveled pinions 24 and 25,

mounted, respectively,on the transverse sh:a,ft'

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 1

from the bed 5.

|- back.

in the. lonn*ltudmal |

The shaft of the worm- 20 has
- bearings in the cross parts 10 and 11 of the
frame 1 and is driven by its pinion 21.and a |
The shaft of the large gear
ha% a bearing in the lower part of the fmme.
11 and on 1138 forwmd end carries the beveled
~ This being rotated in one di-

side and beam 18 of the bed 5.

Between

‘the two pulleys 23 and 29 there is a loose pul— |

ley. 30.
31 is a . shifting belt e*{tendmn‘ fmm the

| broad pulley 32 on the powel-sha’ft 13, -of
T'he pmlons_ |
24 and 25 on opposite sides of the gear 23 ro-

75

which 33 is the dr wmﬂ'-pulley'

tate in the same direction and are emploved
to operate the frame in opposite. directions,
the reversal being obtained by
belt 31 from one Z[l“ied pulley 28 29 to the. 0‘5]:1@1
across the loose pulley 80. For this purpose
we plovlde a shifter 34, engaging the belt 31
and held in slide- bea,unn's in the side of the

<3hlttlnﬂ* the .;

3

70

30

frame 1.and the part 9 theleof and operated -

The operating connection
comprises the bell-crank 35,
shaft 38, journaled in the frame 1.

39, provided with a pin. 4:0 which lies in the

path of the dogs or blocks 41 42 on the side.
of the 1ec1pr0ea,t1nw bed 5.
adjustable on the rod 43, provided on the side

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

or 1eelpmeatlnﬂ' movement of the bed is de-

termined. The block 42 engages the arm 39
| near the end of the forward Stmke of the bed
and shifts the.belt onto the. pulley 29,-thus

pivoted in the
frame 1, connected to the shlttel or rod 34
| and by ahnk 36 to the arm 37 of the rocking
On . the
outer end of the rocking shaft o8 is-an- arm

¢le
These blocks are

‘95

setting the pinion 24 in action to run the bed

Near the end of the backward stroke
the block 41 StI‘lLGS the. arm 39 and shifts the

‘belt-31 over the pulley 29 to reverse the bed.

._ I-C o

In addition to the pin 40 the shifting-arm:39 -

work.m
an uncommon: condition,-and We prefer .to

pwwde a separate pattern and feed-table.

that is adapted for holding all kinds of work
and feedmn* the same elthe1 tr a,nsvelsely or
revolubly. .

If desired,

- When the ma-

.1s preferably provided with a. haudle 44, by -
which the shifter may be operated to thlow.__,
the belt 31.onto the loose pulley 30, and thus
stop the movement of the bed. .
the bed 5 may hzwe a 10(31{111@* movement as
it travels beneath the tools, in which case
curved guides would be pr 0V1ded for the bed.

Such a cuwed bed 1is convenient for use-in
the carving of curved articles or panels.
flat bed may-be taken off, and a curved, bed -
used. without alteration in the driving, regu- .
-latmg, and reversing means.
‘chine is to be used only f01 carving of -cy-
lindrical pieces, the centers for holdmn' the
may be placed in this bed 53 but thls 18 .

105

110

‘The .

I1§

120

The fced [a,ble —~—-The feed table 6 is horl-

substantmlly the same length, and the bed 5

zontal, is of less width than the bed 5 and of
125
1s provided with transverse V-guides 45 at its
ends, whereon the table shdes freely. .
movement of the table transversely is em-

The

ployed: to feed the pd,ttem and work to.the.

‘tools, and this movement is secured by means.

130

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

."The connec- .

| tion. betweefn the table and. the serew 46 s a

tlueaded eollm or sleeve: 47 movable on the




<k

serew and attadh_ed to the table 6. Thescrew

46 is rotated by means of a star-wheel 43 upon

its outer end, adapted as the bed is recipro-
cated to engage with and be partially rotated

Dby the stationary pins 49 and 50, held in the

frame of the machine. These pins engage

the top and Dbottom of the star-wheel 45 at

- opposite strokes of the bed, and the trans-

EO

15

~ the star-wheel 48, or,

- 20

30

35

45

50

from round or eylmdueal objects.

from front to back of the machine.
rods are fixed solidly in the rectangular frame

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 03

which extend between the legs of the sufie |
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
in other words, deter-
mine the feed movement of the table O.
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 1s only em-
ployed when carving panels, as distinguished
Fm the
latter work the star-wheel 48 is 1oosened on
the serew-shaft, (after the table has been

moved to a central position,) so that the re-

ciprocation of the table will not cause 1ts

transverse movement, and thereafter the

star-wheel 43 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 iron frame
- or grating having a number of work-holding

rods 54 extending longitudinally — that is,

and are sufficiently rigid to prevent their
being bent or flexed by the weilght of the
“work” and tools thereon. Ifor holding a
flat pattern and a number of panels we pro-

vide two or more plates 55, which, if desired,

may extend clear across the table, or there
may be a number of these plates. ''he de-
sign shown in Fig. 7 in the position shown
1eplesents 2 C mved panel. It placed at the

“middle of the table, it would represent the

pattern, which is usurﬂly made of metal,

- though-we propose in some cases to -employ

55

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 serew-clamps 57, the upper

6.0

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 serew-clamps 59, adjustable in the slots
- 5H8.

The stroke ot the bed is litble 1n excess
of the length of the pattern to be carved, and
the  screw - clamps 59 are therefore mnever
struck by the tools.

For carving cylindrical objects, at which

. shown in Ifig.
poinb-plates, (see Figs. 7 and 11,) the shafts

| the table and carry worm-gears 65.
| the row of worm-gears we provide the shaft

These -
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55 are removed and the work and pattern se-

cured between the chucks 60 and the tall-
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
Shdable upon the rods 54 thereof, set-screws
63 being provided to fasten the bar 62, as
10. The chucks 60 are simple

64 of which have bearings in the rear end of
Beneath

66, carrying a row of worms or serews 07,
mebhmw with the worm-gear 65.
1S held in bearings 68, plowded on the rear
end of the bed 9, a,nd 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 withoutturn-
ing the chuck whenever the table is fed trans-
versely across the bed by the means hitherto
described. For keeping the worms in mesh
with the gears 65 when the shaft66 1s rotated
Wo pl,owde a thrust bearing or bearings 69 on
the end of the feed-table.

As before remarked, the star-wheel 48 1s
employed todrive 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 spoeket -belt 72, as shownin Kigs.
6 to 8. 73 is a hand set-screw in the hub of
the star-wheel 48 for fastening the star-wheel
to the screw-shaft 46 and which 1s released
when center work is being done. 1t will be
seen that it is only necessary to tighten or
loosen this set-screw to change the machine
from one kind of work to-the other. If it is
desired tocarvespirals,the star-wheel may be
continuously rotated exceptat the momentsof
reversal of the bed. Itisseldom though some-
times desirable that the fransverse and rotary
feeds be used simultaneously. Whileitis not

This shatt
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particularlyobjectionabletorotatethechucks |

60 during the carving of panels, we prefer to

loosen the set-screw 71’ of the sprocket 71 at
such times, so that the shaft 66 will not be
rotated. Afterthetable has traveled the full
distance across the bed it is reversed by sim-
ply giving the shaft 83 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
Ifigs. 2 and 5.

The cutting-tools.—Forecarving wood we em-
ploy side-bitted tools or eutters ocecupying
positions perpendicular to the table 6 and ro-
tated at.a high speed. The spacing of the
tools corresponds to thespacing of 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
time the table is at rest on the bed, the plates | ave held in tool-chucks 75, provided on the

115
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- tween the bearings 77, and said bearings serve
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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 bottomof said head. The
pulleys 78 are fastened to the spindle 76 De-

as bottom and top limiting-stops for the spin-

dles and their tools. The pulleys 7§ 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-

sated and cushioned by the springs 80, ar-

ranged beneath the bar, or other suitable
Sl 18 a lever, by means of svhich the

means.
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

force onthe table during the work of carving,
this being necessary to prevent the tendency
of the table to twist under the tools. - 82 isa|
bar, preferably of wood, having bushings 83

forthe 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. S
The tracer.—The tracer proper is a bar 84,

‘having a hard tracer-point 85, that is adjust-
able in its lower end. Its upper end is fas-
tened to and supports the cross or coupling:
~bar 14. It 1s guided between antifriction-
rolls 36 near its lower end and by oppositely-
placed flanged antifriction-rolls 87 nearits up- |
- perend. ‘W hen thetracer-pointisrestingupon.
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
1n cross-section and cannot rotate. When the
pattern to be 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 inclines. The tracer will
naturally follow the downward inclines of the
pattern. The requirements for patterns of

this characterare few, 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

- which thus becomes more and more difficult

18 the production of high-relief carvings. It
1s therefore necessary to provide powerful
means to assist the tracer overabruptinelines
or shoulders in patterns of high relief or deep

intaglio, and the principal objeet of ourinven-

tlonistoprovideatracerandcutterretracting
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 patiern.

leys adapted for peripheral engagement with
the tracer-bar and to move the bar laterally
1nto 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 bhecause
the rapidly-rotating friction-pualleys quickly

wear -seallops in the sides of the tracer-bar,

Lo retracs, increasing the chancesof breakage.
- The essence of our invention, so far as it

~concerns the retracting mechanism, lies in

“and increase in e
tracting mechanism which we prefer, there-
fore, has as 1ts essential elements a .friction-
~disklongitudinally fixed and a tracer-barhav-
ing contact pieces or buttons alwaysin en-
gagement with the sides (not the periphery)
of said. friction-disk and constituting a more
or less positive connection therewith, aceord-
1ng -to the -force that is exerted to press the
~barupon the disk. ‘While in this mannerthe

placing the rotary friction-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 overcome and the same
-will be foreibly retracted .from the pattern
~and work. Ifconstructed in accordance with
~our invention, the efficiency of a retracting

mechanism of the old form may be greatly
increased by placing the friction-pulleys in

-direct contact with the tracer-bar and depend-
‘Ing-upon pressure alone.instead of movement

icient friction be-

and pressure to produce su

-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
ficiency with use. The re-

~required of an automatic carving-machine | tracer-bar and the frictional retracting-disk

5

The practice heretofore .
“has been to employ a number of friction-pul-
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are always kept in contactand are restrained !

- from lateral movement, the frictional engage-

ment of the tracer-bar ‘with the fu(,t;lon_ dlbk

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 theupwardly-turning friction-disk.

obviously incereases in exact proportion to the

~ lateral pressure that is placed upon the tracer-

IO
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point, and when this becomes strong enough

to overcome 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 18 exerted upon the tmeer—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 i1s quite high under such circum-
stances the 1ebr'a,(,t10n of the tracer will b2
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 force 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 dourse 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- dlsks
88 and 89 and the tracer-bar 84 the interme-
diate portion of which is bifurcated to admit
the peripheral portions of the two disks, and
sald bar being provided with four contact
pieces or buttons 90, that press upon opposite
sides of thedisks, one being provided oneach
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

55

6o

dicated by the arrvows, Fig. 16.
driven by oppositely-pitched worms 93 upon ;

frame 4-and by these bearings are positively

held against longitudinal movement, which,
1f 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-
They are

the eross-shaft 9+ and whiech mesh with the

~worm-gears 95, provided upon the forward

- ends of the disk shafts 91 and 92.

The shaft
94 has three bearings 96 on the bridee 4. The
buttons 90 In 0pp081te sides of the tracer-bar |

are set against the snde's of the disks, the ad- |
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justment being so close that there is no lost
motion between the disks and buttons. The
tracer-bar is capable of very free vertical
movement in-its roller-bearings, frietion 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. TFrom 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

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 resulf 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 ¢ross or coup-
ling bar or beam 14. We always prefer to
place the tracer midway of the group of cut-
ter-spindles, so that the machine may be bal-

anced, and as the tracer-bar has no playin its

bearings the cross-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 1t 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 tosecure a higher coefficient of {ric-
tion by using another material, preferably
hard or semihard rubber,
coefficient of friction upon a steel oriron 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,thoughnotfrequent,attention. Fur-
‘thermore, any material such as rubbesr, fiber,

or wood used for {riction-buttons possesses

which gives a high
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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.
proper, 90, of metal to contain the rubber or
like material. = As shown in Fig. 19, 90 is a

tube the inner e11c1 of whichisin eonemm cCon-.
This.

tact with the side of the disks 88 89.
tubeisthreadedin the tracer ..lmr%i,tmd there-
fore 1s adjustable toward and from the disks.
T'he inside or recess 97 of the
the rabber 98, which is compac

tiy forced into

the tube and is independently adjustable

against the disk by means of the screw-plug
0%, provided in the outer end of the tube 90.
In pze,ct,lce the button is adjusted by apply-

~ing a wrench to the end of the plug 90, both

20

3°

ously and delicately adjustable thereby.
this way we are able to secure a strong frie-

- tional engagement befween the parts when
“necessary and at the same time preserve the

fine metallie bearing between the buttons and
disks.
the recess 97.is not very rapid, and the but-
tons are eLeap and easily renewable.

- The driving of the cutlers and the retraction-
drshks.—In the carving-machines hitherto de-.
vised the faulty arrangement of the. tracing.
and cutting tools. between feed-tables lm,s-_.
neeeeeltatea & very eompeet arrangement of

~ the parts, and particularly the dllVIl’.l“‘ Delts,

35

40 8

50
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making 1t very diffi

loose on . ‘Lhelr spindles.

signed.
mechme has a

shaft 13,

narrow belts 103 extend arocund 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
The direction of twist of the belts

bridge 4. _
determines the direction of rotation of the

-spindles, and, as shown in Iig. 3, the belts.

are twisted oppositely upon the two sides of

the tracer, so that the spindles in the two
groups of spindles rnn in opposite directions.

To permit the rise and fall of the spindles

~and to take up theslack of the belts, we pro-

60

vide each belt with a tension device eompue—_._
ing a weighted lever 104, pivoted on the cross-. |

shaft 18 end in its forward end provided with

an idle pulley 105, over which the lower leg.
- of the belt runs.

In case the belt breaks, the

operator.standing in front of the machine is
protected by the vertical divisions 4°1in the
bridge, which prevent the belt from throwing
forwar a.

The retraction-disks are driven by

In

“F'he wear upon the thin edge around.

cult. to repair dmlmfred.
belts or to tighten pulleys which may become_
A distinet object,
therefore, of this invention is tosimplify the.
belting of the machine, and it is with a view
to this that the bridge of the machine is de-
The shaft 16 on the rear end of the.
- small pulley 99, driven. by a.
belt 100 from a 1al*fre pulley 101 011 the power-
On the Shdft 16 are a number of
pulleys 102 of narrow face and lar ge diameter,
one for each cutter-spindle, and from theqe..

tube contains |

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. .
‘time the table, which has: been set to. one

L -—

| a belt extending from a pulliey 106 on the.

shaft 16 to the pulley 107 on the shaft 94, the -

speed-being much lower than. th’Lt eommunl-

, - ¢cated to the spindles.
TForthesereasons we make the buttons |

The operation of our machine 18, in buef

i-as Tollows: When the dumnﬂ'—sheft 13 18 ro-

tated, the euttem and the tracer- lifting disks

are set into rotation, but the traveling bed of
‘the machine is not reciprocated. antil the
| shifter is thrown to move the belt 31 upon
one or.the other of the fixed pulleys 28 and

‘While.the bed is stationary the pattern

eud the pieces of work are secured upon the

3o

feed - table in the machine, the. plates 55

described, or.the chuck eentels being em-
| ployed, accor dmn* to the character of the pat- -

tern and work. . After the pattern and the .

‘blocks of material are secured the shifter 39
~the metal and rubber parts being simultane- |

1s 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
90

JIn the mean-

side, will befrm 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. tmcel and the cat- -
In this way .the work is fed to-
which
|-work ata depth varying with the elevetlon of
the tracer by the pattern. |
rocates it is obvious that the pattern. will
1move beneath the tracer and will cause its. =
rise and fall either dueetly or.through the op- -
“eration of the foreible tracer- 1etmetm0* mech-
Wheneveraprominent plog]eefmon in
the pattem encounters.the tracer-point the =

ting-tools. .
md the suflee of the. cutting-tools,

anism.
instant pressure.of the pattern thereon will

1+andallof the cutting-tools. . Thusby recip-

transverse movement of the table.

100G

As the bed recip- .

10§

cause a lift orjump of the tracer tolift the bar.
I.I0
-rocationand transverse movement of the pat- -
tern and work and by vertical movementand
1-control of the cutting-tools the exact pattern
‘or design is 1)10d11eed upon the panels or .
:bloeke.upon the table during one .complete

XI5

-In case .
1t 1s desired:to inspect the work at any. time -
the bed may be. stopped by .throwing.the

shifter 39, or the bed may continue to move

and the Loole
lever§1.,

may be lifted. by means of the

‘X2Q
W hen the work has been completed, .
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
back or return during the completion of the
The- operation. of the
parts in-detail will be understood flom the

second lot of work.

foregoing. detaﬂed description..

Thele are various possible mochﬁcetlons ef._
‘our invention, some of which are shown in -
the. dmwmes
have 111115t1ftted a. 1et1eeb1nrr mechanism in
which but one rotating dlsh 88" is employed. .

Thus in Kigs. 20 and 21 we
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- for elevating the tracer-bar;

L

g

but .we prefer
the construction shown in the main figures ot

the drawings, as the two oppositely-rotating

friction-disksserve to balance the forces upon
the tracer-bar.

Instead of placing a sin n*le friction-disk be-

- tween the parts of the tracer-bar the tracer-

10

20

23

30

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.

J'urther, 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-

~clent.of friction as possible and al the same

time secure durability for the parts. Inplace

of leather belts metal belts maybe used. Fuar-
“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,witha view
todiminishing the friction between the tracer-

pointand the pettem so that the tracer-point

- will elimb up the elevations of the pattern

35

40

Again, the tracer
subjected to a constant elevating forece, and
this; may be opposed by mewnetle 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 m

may be actuated by fluid-pressure and by

the direct application of retracting-magnets.

- In any of these cases the other portlens of

45
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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 toel spindles so long” as the
means are of a positive eheraeter and the
coupling showninthe main figure of the draw-
ings may be modified, as illustrated in Fig.
23. Here the coupling or ecross bar instead
of having vertical movement is movable lon-
gitudinally. Theu pper end of the tracer-bar
84" operates against the wedge-surface 119 of
the bar 120 to feree the bar Outwerdly along
the top of the bridge 4 of the machine- frame,
The bar in turn is provided with wedges or
inclines 121, which operate to raise the tool-
spindles 76'.

- thecams or wedges 121 a variety of panelsmay

be produced from a single pattern, the same
varying in depth of relief, while being strictly
proportional and exact in plan and contour,

Antifriction means are interposed between
the tracer and each part of bar 119, between

the bars and the frame 4, and between the up-

and cutting-tools may be

By varying the inclinations of

|

L

i
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per ends of the spindles 76 and the wedges
121 of the bars 119. The weight of the spin-
dles uponthe melmes 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 theend of each bar 119,
as indicated in Ifig. 23, |

The cutters {for eldmmy work are side cut-
ting-tools or bits; but fixed planer-points may
be substituted therefor, the spindles being
adapted for vertical movement only; but in
place of such a tool wemay 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
orinding-wheels for the cutting of harder ma-
terials, such as glass. For cutting stone re-
ciprocatory hammers or chisels miay 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 ELFtIGlGS eueh as wateheases and the
like, to large figures and designs in wood,
metal and etone . |

The term °° rehef-pettel n” herein and here-
inafter employed 1is 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 skllled in the art, and we
therefore do not confine our mvenmen to the
particular construction herein elalmed and
described. _

Having deseribed our mventlen we claim
as new end desw to secure by Letters Pat-
eut—— |

1. Ina carving-machine, a  cutter in combi-
nation with a traeer' Wheremth sald cutter is
movable, a pattern and work holdingand feed-

ing mechanism, therelief-pattern held there-
by and engaging said tracer and limiting the
mevemenb thereof in one direction, and a
driven device exerting retraetilehferee upon
said tracer at all times, said force increasing

in proportion to the lateral pressure of the

pattern on the tracer, substantially as de-

scribed. |
2.-In a carving-machine, a cutter in combi-

nation with a tracer wherewith said cutter is

movable longitudinally, a pattern and work

holding and feeding mechanisin, the relief-
Dattern held by Seld me(,hamsm engaging

said tr acer, limiting the movement thereefm-

onedir eetlen and exerbmﬂ‘ pressure uponsaid
tracer ]aterally to its dir_ection 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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. Inacarving- meehme, the connected eut-

'ter-' and tracer; end the pattern and work

holding meehamsm movable reletwely to one

ftnother in mterseetmfr planes in combina-|

tion with the rehef-pa,ttem engaged by said
tracer, limiting the movement thereof in one
dlrectlon and exertmﬂ" varying pressure upon

the 131"&061‘ during the 1*ele131ve movement of

the pattern and tracer; and a retracting de-

vice operating upon Sd-].d tracer at all tImes,
with a force that increases in proportion to

the pressure of the pettern upon the tracer

and said device coacting with the pattern to
refract the tracer and euttel substentmll} as

deseribed.

4, In a cawme'-meehme a tmeer lonmtu-:
‘dinally movable, and pos1t1vely 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 smd mechanism, shdebly engaged by said

tracer contin ueuslyand exer 13111”‘ leteral pres-
sure upon said tracer during the movement
of said mechanism, and a drwen device con-

In a earvmn' maehme a traeel movable
lonfrltudmelly and held anamsb lateral move-

‘ment, in combination wu;h a cutter movable
with sald tracer, a laterally-movable pattern
~and work heldmﬂ' and feeding mechanism, |
the relief-pattern held ther eby, engaging a,nd

exerting lateral pressure on said treeel and

a dewee exerting retractile force upon said
tracer at all tmles, the force exerted by said

device upon the tracer being increased by the
lateral pressure of the pettem on said tracer,
substantially as deseribed.

6. Inacarving-machine, the reletwely movﬂ-

able catter and the worlk- holdmﬂ' mechanism,
~ in combination with the rela,twely moveble

45

tracer and relief-pattern, said tracer being
connected with and eontrollmn' said eutter
said pattern being engaged by said tracer,

| hmltmn the movement ‘rhereof In one d1rec-

35

60

tion, :;md exerting pressure thereon during
the relative movement of the tracer and pet—-
tern, and a retracting device opemtmw upon

said tmeer at all times and with foree increas-

ing in proportion to the pressure of the pat-
tern thereon, substenmelly as described.

7. Ina earvmﬂ -machine, the cutter and the
work - holding meehemsm relatively moved
while in en mfrement in combination with a

tracer and a rehef pattern relatively moved

whilein enﬂ'aﬁ‘ement sald tracer and said cut-

ter being connected towether' for movement l

eerrespondmn' to the smueswy of the pattern,

sald pattern exerting varying lateral pressure |

upon the tracer durmw said relative move-
" ment, and a driven 1'e131‘aet1n0* device aSS0-
| eleted with said tracer e\:eltmfr retractile

feree thereon at all times and 1etmet1nn* said

tmeet' elmulteneouely with the exertion of |

| lateral pressure upon the tracer by Smd pet

tern, substantially as described.

8. Tn a carving-machine, the pettem and
work holding end feedmﬂ' meehanle m, in com-

‘Dbination Wlth a lone*Itudmally-m ovab]e tracer

and connected cutter, with relation to which

sald mechanism is laterelly movable,a pattern

carried by said mechanism in shdeble engage-

‘ment with said tracer and exerting a varying
lateral pressure thereon, and a retractmﬂ' de—

vice engaged with .sald tracer, said devwe
and aesoela,ted parts eonstently holding said
tracer against lateral movement by said pat-
tern and said retracting device operating au-
tomatically to retract smd tracer with a force
and speed increasing in proportion to the in-
crease of lateral pressure of said pattern upon

said tracer, substantially as described.

9. In an automatic eervme-maehme the

_. pettern and work holding end feeding mech-—

anism, in combination Wlth a2 lonﬂ'ltudmallv-
movable tracer and a cutter cennected there-—
with, with relation to which tracer and cut-
ter said mechanism is laterally movable, a

‘continuously-rotated retracting device con-
tinuously codperating with said pattern to re- |

tract said tracer and cutter, substantially as,
| deseubed |

stantly engaged with said tra,eer and parts

| aesoeleted mth sald device holdmn* said tracer

againstlateral movement,su Ustautmlly as de-

sceribed.

10. In a earvmmmaehmee lenmtudmell}-

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 eutter connected

with said tracer and movable therewith, and

a drwen tracer- 1etreet1nfr devme 1n eonstent

frictional engagement mth said tracer and
| functionally responsive to the pressure of the
pattern upon the tracer, substantially as de- _

scribed.
~11. In an automatic earvmmmaehme the

‘pattern and work holding and feedmn' mech-

/5
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anism and the 1'el1ef—pa,ttern thereon, in.com-

bination with a figid tracer rigidly. held for

movement only toward and from said pattern,

a cutter moved with said tracer, and a driven

retracting device in constant fl‘thIlOIl'Ll en-
_Wawement with said tracer and funetionally

responsive to lateral pressure, and said tracer

I15

communicating the lateral pressure of the

pattern upon the tracer to said device, sub—
stantially as deseribed. --

12. In an automatic eawmn‘-maehme the

_.pettern and work holding and feedme mech-

anism and the. rehef—-pa,ttem held thereby, in
combination with the cutter, a continuously-
operating retracting device, and a tracer con-
nected with said euuter and constantly press-
ing upon said retracting device, said pattern

as it s moved aufrmentinw the pressure of-

sald tracer upon. said dewee and  thereby

'ea,usmﬂ* the retraction of the tmcer‘ eud cut-

ter by smd device, substmmelly as deseribed.
15. Inan autema,tle carving-machinea pla-

120 .
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rality of cutters, in combination with a sin- | til pressure is applied to increase the retrac-

ole tracer connected with all thereof, the pat-
tern and work holding and feeding mechan-
ism, the relief-pattern held thereby and en-

oaged with said tracer and exerting varying

pressures thereon, and a driven retracting
device at all times exeriing retractile force
upon said tracer and opposed thereby and
funectionally responsive to the pressure of the
pattern upon said tracer, substantially as and
for the purpose specified.

14. In an automatic carving-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 connected therewith, and
a rotating 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 described.

15. Inacarving-machinetheconnected cut-

ter and tracer and the relatively movable

work and pattern holding mechanism, in com-

bination with a driven retracting device ex-

~erting retractile force upon said tracer at

35
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all times and causing the same to retire when
subjected to pressure, substantially as de-
scribed. | , |

16. Inacarving-machinethe connected cut-
ter and tracer and the relatively movable

workand pattern holding mechanism, in com-

bination with a driven retracting device at

all times in frictional engagement with said

tracer and exerting retractile foree thereon

caunsing its retraction when subjected to pres-
sare, substantially as deseribed. |

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 antomatic carving-machine the
pattern and work holding and feeding mech-

anism, in combination with a cutter movable
toward and from said mechanism, arelief-pat-

tern tracer connected to said cutter,and a 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 a driven retracting
device functionally dependent upon pressure,
constantly tending to retract said tracer and

tile tendency of said device, substantially as
desecribed. '

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
desecribed. |

21. The pattern-tracing and cutter-retract-
ine 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 sald
device by laterally-directed force, substan-
tially as described.

93. In an automatic carving-machine the

pattern and work holding table and means for
moving thesamein a horizontal 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
aravity, 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 deviece

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-

cutter but insufficient to retract the same un- | ism in continuous retractile engagement with
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sald 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 cutter suit-
ably connected and movable toward and from

sald mechanism, and a rotary retracting de-

vice exerting retractile force uponsaid tracer-
bar at all times and functionally responsive

to varyinglateral 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 device, sub-

3‘0
35
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45
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- pose spectified. . T

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..
- 80..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-

stantially as described. ..

23. In-an automatic carving-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. havin o frig~
tlon-buttons codperating with opposite sides
of said disk, and suitable guides for said bar
- and spindle, substantially as and for the pur-

gaged with the pattern and work, and a fric-

~ tion-disk suitably rotated, said tracer having
friction parts on opposite sides of said. disk
‘tocooperatetherewith in retracting the tracer,

as and for the purpose specified. o
51. 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 fric-
tlon parts normally in contact with opposite
sides of said disk, whereby when the tracer
18 subjected to lateral pressure the same will
be retracted by said disk, substantially as
described. | | |

52. The combination; of a frame, with the.

friction-disk mounted to rotate therein and

held against movementin the direction of its

axis, the tracer-bar to receive lateral pattern-

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

sald bar in its bearing in said frame, sub-
stantially as described..

53. In an automatic carving-machine, the
work and pattern feedine 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.

ot. 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
sald tracer above and below said disk, sub-

stantially as described.
50, 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 36, below said disk and therewith

scribed. - .. o

oppositely-rotated - disks 8S.and 89 and the

friction-buttons provided on said bar upon.

13

36. The tracer - retracting mechanism for:
carving-machines comprising the frame, the
tracer-bar slidable-in bearings.therein,. the:

70
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guiding said tracer-bar, substantially as de-

I0O0

opposite sides of said disks to coOperate there-

with, substantially as and. for the purpose.

specified. -

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 85 .embraced and:con-

37. In.an automatic carving-machine, the-
combination with work.and pattern:feeding

105

LIIO

stantly engaged by said tracer-bar, and suit- -

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

seribed. - . | o
- 388. 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 outer end by a suitable bearing-and
having its inner portion in continuous con-
tact with and guided .by said friction-disks,

substantially as desecribed. g |

9%, In an automatic.carving-machine, the:
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 provided in said barand hav-

-

115

120

125

130

1ng friction portions or fillers, substantially

as-deseribed,

. 40. The tracer-retracting mechanism- com-
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prising the rotary friction member and the j
‘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 fiiler, snbstan-
tially as described. -

- 41. In an automatic carving-machine, the
combination with the horizontal frame, of the
Thorizontally-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 88 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. _ o I
42. In an automatic carving-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 sald
disks and having friction-buttons cooperat-

ing with said disks, and suitable 'driving

means for said disks and spindles, substan-
tially as described. _ -
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

45
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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 forcarving-
machines comprising the cutter - operating
tracer-bar 84, the bearings for said bar, the

oppositely-rotating friction-disks 83 and 89,

the friction buttonsor 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.

means therefor in combination with a tracer,

a plurality of eutters 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 means

therefor in combination with a tracer, a plu- |

45. In a carving-machine, the work and.
pattern feeding table and suitable driving

696,382

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 sald

pattern followed by the tracer, substantially

as desecribed.
47. Inacarving-machine, a tracer, a plural-

ity of cutters rigidly connected for movement
therewith, a work and pattern holding and
feeding mechanism, a relief - pattern held
thereby, and a constantly-actuated retract-

ing device arranged in connection with sald
tracer, exerting retractile force thereon at all

70

tracer, the force expended upon the tracer by -
said device varving with the sinuosity of the

75

80

times and instantly coactive with the patiern '

to retract the tracer and cutters, substan-
tially as described. |
48. In an automatic carving- machine, a

‘guitable fixed framein combination with a bar

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 deseribed.
49. In an automatic carving-machine, the

combination with pattern and work holding

and feeding means of the fixed frame, a plu-

rality of cutter-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 cross bar or beam ar-
ranged in the plane of said spindles and sup-

‘ported by said tracer and movable therewith,
sald beam,

said spindles being journaled in
substantially as described.

50. In an automalic 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 tracel’, 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. o _

52. In dan automatic carving-machine, the
feed-tablein combination with thefixed frame

“brideing 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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dmvmo' said pulleys and movable therewith,
the ba,r or beam movable in the plane of said
spindles and wherein said spindles are jour-

‘naled and held, for simultaneous movement

1n said frame, and suitable tr‘aunﬂ' and re-

~tracting means operative upon smd bar, sub-

stantmlly as deseribed. -
53. In an automatic carving- maehlne, the

| p&ttern and work holding ::‘md feeding table

10

L5

20

25

and means for 1*eelp1'oeat1nﬂ'the sanie, in com-
bination with a frame overhanging smd ta-
ble ,a plurality of cutter-spindles havmwbear

beamws in said frame thebaror beam 14 con-
nectmﬂ satl tmcer-bar and said cutter-spin-
dles ‘md mm"able toward and fr om said table,
the rotary friction-disk held in said 11..;1111@

said tracer-bar having friction parts to GOOp- |

erate with said disk a,nd retract said tracer-
bar, beam, dIld spindles, substantially as de-
scribed

54. In an automatic car vluw-machlne the

horizontal pattern and work feedmn' meansin

combination with a tool-head, a maeer and a

cutter - spindle vertically movable in said

~ head, means fordriving the cutter- Spi‘ldl@ a

30

11”1(1 bar suitably eushloned and connecting

said tracer and eutter-slznndle and thelemth
operable by gravity toward the patter and
work and constantly-rotating means tending
to retract said tracer and cutte and made ef

fective by the pattel n, as and for the purnose
specified..
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combination of a pattern a,nd work feedmn
meehamsm with a tracer and a series of eut-

ter-spludles the fixed frame having a pair of

journal-bearings for said tracer and a pair

“for each spindle and rigid means movable in

40

15

the plane of said Spmdles and wherein said
spindles are journaled and connected with
the tracer for movement Slmultaneou's]y
therewith, substantially as deseribed.

56. Inan automatic carving-machine, a re-
lief-pattern and work feedmw meeham%m in
combination with automatic means for recip-
rocating the same, a suitable fixed frame, a
tracer and cutters 111d1v1dually mounted and

~all vertically movable in said frame, the sin-

50

gle bar or beam rigidly connecting S‘le tracer
ELlild cutters and movable in the pl‘me thereof,

automatic tracer- retmctuw Means controlled

55

by the pattern, and means for dllv ing said
cutters and said retracting means.

57. In an automatic carving-machine the

pattern and work feeding mechanism and a

- pattern thereon, in cmnbinfmon with the tool-

Go

frame, a pl umhty of cutter-spindles having
slide-bearings in said frame, the tracer bm

necting said tracer-bar and said spindles and

movable toward and from said frame, means |

partly counterbalancing the weight of said
bar, spindles and tmcer, and the automatic
tracer-retracting meehamsm sub%t&ntmlly as

“described.

58, In an ﬂ,ntcmmtm 0&3*V1110 nmehme tho

chines, comprising the ends and a
of lonmtudma,l rods 54, in combination with
the bELl‘ 62 ad]ustable upon said rods 54, the

1S

pattern and work holdmﬂ' and feeding mech-
anism, in combination Wlth the ﬁ"{ed tool-
head, tw'o groups of cutter-spindles, slide-
bem*mﬂs for each in said head, a tmcer bar
loca‘red between the groups of spmdles‘. and
lonuwudmdlly slidable in said head, a con-
nection common to said spmdles and the
tracer-bar, positively joining the same for
rigid movement together and a moving re-
tractmﬂ deviee in smd ‘head operable to re-

tract. SELId tracer-bar and spindles, r:ubsmn-
| tially as deseribed.
ings in said frame, the vracer-bar also havmﬂ |

-59. In an automatic carving- maehme the
1eetannular frame occupying a h@rmontal
plane, in combination with the reciprocating
bed thereon, the pattern and work holding

table tmnsversely movable on said bed, the
tool-head bridging said bed and fixed upon
said frame, a p1u1 ‘Lhty of vertical bearingsin
said head, eutter-—spmdles revoluble and shd-

ablein sald bearings, the tracer-bar vertically

movable in bearm gs 1n said head midway of

the group of qpmdles eans above said head

COHHGCBIH”‘ said tracer-bar with all sald spin-
dles, rotary tracer-bar-retracting means hav-
ing ﬁted bearings in Sdld head, and mechan-

isms for duvmﬁ' said retracting means and
| said spindles at diff

erent speeds
60. In an automatic carving - machine, a

suitable frame in combination with pattern
and work supportingand feeding table moved
| therein, the tool bridﬂ'e or head fixed upon

| said frame, the tracer vertically movable in
55. In an automatic carving- machine, Lhe |

said head, Lhe continuously-revolving device
provided in said head for retracting said

with,and whereon the spmdles aresuspended,
and mechbanisms for driving said retracting
means, spindles and work- feedmwmeans sub-
St"tlltl&]ly as deseribed. |

61. In an automatic ca,rvmn' 111&@11111@, the

horizontal bed in combination Wlth the recip-
rocating bed 5 and tool-head arranged above
said bed transversely thereof. and contmnuw

a plurality of tools, the rack upon the lower
side of said bed, the worm meshing therewith,

the drivi ntr-ffear 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 opemble by sald R
‘bed, substantlally as deseubed

62. The feed-table for automatic carving-
machmes, comprising the rectangular fr:.«lme
having transverse guides and a plumllty of

lonmtudmal rods 54, the center chucks pro-
__Vlded in one end of said frame and the bar
i 62 adjustable upon said rods 54 and earrying
also shdable in said frame, the bar 14 con-

the tallpleees or centers 61, substantlal]y as

‘described.

63. The table for automatlc carvmmma-

centers 61 adjustable in said bar 62 and par-

\ a]lel with said rods 54, the center ehucks pro-

plurahty |
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| .tmcer the plmahty of tool- spmdles mounted |
in said head means connecting said spmdles,
with said tracer for rigid movemenb there-
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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 desc¢ribed.

64. The pattern and work feeding mechan-
iIsmforautomaticcarving-machines, comprib-

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 pmwded upon sald bed
and ]1’10111(111_]?‘ the intermittently - movable
wheel 48 operated by the reciprocation ot the
bed, the chuck-centers provided upon said
table and a common driving-shaft therefor
provided upon said bed, and means for con-

necting said wheel 48 with said shaft or said

transverse feeding device, or both substan-
tially as descubed

65. The pattern and work feeding mechan-
ism forautomaticearving-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 screw or said shaft, or both,
by the reciprocation of said bed, substantially
as described.

66. The pattern and work feeding mechan-
ism forautomaticcarving-machines, compris-
ing the longitudinallv-movable bed and oper-
ating meanstherefor, in combination with the
feed -table transversely movable upon said

~ bed, the table-feeding screw-shaft provided

4.0
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upon the bed and connected with the table,

a plurality of center chucks provided in the
end of said table, the worin 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

696,382

oquivalent means connecting said wheel and
the shaft 66 and means detachably securing
said star-wheel to the screw-shaftt, substan-
tially as described.
67, The pattern and work feeding mechan-
ism for automaticcarvin fr-maehmes compris-
ing the longitudinally-recipl'oea,ting 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.
63. 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 sald spindles and connect-
ing the same, substantially as and for the pur-
pose specitied.

33
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(9. 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 cut-

| ter-spindles, the frame wherein said tracer

and said spindles are movable vertically, the
beam connecting said tracerand spindles and
the springs pa,rtia,lly supporfing the weight
of said bar and spindles, substantially as de-
scribed.

In witness whereof we have hereuntoset our

hands, in the presence of two witnesses, this
14th day of November, 1901.

FRANK STREICH.
CHARLES L. RUEIIS.

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