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1o all whom it may concern.:

Be 1t known that I, Francis H. Rich-
ARDS, & citizen of the United States, residing
at Hartford, in the county of Hartford and

State of Connecticut, have invented certain

new and useful Improvements in Carving-
Machines, of which the following is a specifi-
catlon. -

My present invention pertains to Carving
machines and relates more particularly to a
carving machine in which the feed of the
stock is continuous.

This Invention consists in the employ-
ment of a crank-driven member and supple-
menting means coacting therewith to DTO-
duce a corresponding movement of cutting

elements relatively of a continuously Moving
stock during their cutting movement and the

combinations and organizations of cutters,
driving means, feed, gearing and construc-
tional features herein described and claimed.
~ One of the objects of my invention is to
provide a compact, practical and efficient

organization of cutters, feed and driving

gear which will permit of the continuous
operation of carving moving stock and par-
ticularly admit of the making of relatively
deep Incisions in continuously moving stock.
I have illustrated one embodiment of my
invention In the accompanying drawings,
in which like reference characters refer to
like parts throughout the several views.
Figure 1, 1s a front elevation of a CATVINg

machine embodying my invention with

a plan view; Fig. 3, a vertical section taken
longitudinally of the machine; Fig. 4, g
detail right-hand side elevation of the upper
portion of the machine; Fig. 5, a detail left-
hand side elevation of the
the machine. Fig. 6 a diagrammatic plan
detail of the tool carriage and carrier, and
Fig. 7, a cross section of the tool carriage
and carrier. ' _

Referring to the drawings the machine is
mounted and assembled on a box-like
frame A.

A main driving shaft 2 is horizontally ;

mounted longitudinally of the frame A in

bearings 3 and 4 in the end walls of said

frame A. The shaft 2 projects through the
bearing 3 and without the frame A and is
provided upon its projecting portion with a
fast driving pulley 5.

Within the frame A two miter gears 6 and

7 are mounted fast on the driving shaft 2 |

upper portion of |

- in@s 21 transversely of the frame A.

| and respectively mesh with miter oears S

and 9 respectively mounted fast on the
lower ends of two
10 and 11.

The upper end of the vertical shaft 10
projects through a table B which constitutes
& portion of the top of the frame A and is

Journaled in a bearing 12 depending from

sald table B. The lower end of said shaft
10 1s journaled in a bearing 13 projecting

1inwardly from one side wall of the frame A.

The upper projecting end of said shaft 10
carries a fast crank plate 14 the hub of which
crank plate bears on the table B and re-
striets the shaft 10 from downward move-
ment. The hub of miter gear 8 abuts the
lower face of bearing 13 and restricts the
shalt 10 from upward movement.
The upper end of the vertical shaft
jects through table B

L1 pro-
and said shaft is jour-
naled in a bearing 15 depending from said
table B, The lower end of said shaft 11 is
journaled in a bearing 16 pro; ecting inwardly
from one side wall of the frame A. The up-
per projecting end of said shaft 11 earries a
fast crank plate 17 the hub of which crank
}”:;latle bears on the table B and restricts the
snaft 11 from downward movement. The
nub of miter gear 8 abuts the lower face of
pearing 16 and restricts the shaft 11 {rom
upward movement.

That portion of the frame A not tonped by
the table B is extended upward and topped

by a platiorm C and along that edoe of said
\ & e

front wall of frame partly cut away. 1Ifg. 2, | platform C adjacent the table B is fornied a

stock guide D parallel with the table B, plat-

dorm U and the plane of mounting of the

snatts 10 and 11, A spiral gear 18 is mount-
ed Tast on the shaft 10 and meshes with and
arves a spiral gear 19 fast on a shaft 20.
The shatft 20 is horizontally mounted in bear-
' Al
spiral gear 21 fast on the shaft 20 meshes
with and drives a spiral gear 22 fast on a
shait 23. The shaft ©3 is horizontally
mounted longitudinally of the frame A in
bearings 24 in the walls of frame A. The
shatt 23 carries two fast spiral gears 25 and
26. The spiral gear 25 meshes with and
drives a spiral gear 27 fast on a shaft 28,
The shaft 28 is horizontally mounted trans-

- versely of the frame A in searings 29 depend-

ing from the platform € and projecting from
the wall of the frame A. The shaft 28 car-
ries a fast Teed roll 30, the periphery of which

teed roll 30 projects through and slightly

parallel vertical shafts
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15 fast on a shaft 38.
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35 rolls evenly over 1t.
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above the floor of the stock guide D. The
end of shaft 28 opposite to that which car-
ries feed roll 30 projects without the frame A
and carries a fast spur gear 31 which meshes
with and drives a spur gear 32 mounted rast

on the projecting end of a shaft 33 which

shaft is horizontally mounted parallel with
and directly above the shaft 28 in bearings 34
upstanding from the platform C. One end
of the shaft 33 projects over the stock guide

D and carries fast a rotary cutter chuck 35.

The rotary cutter chuck is provided with pe-
ripherally directed tools 36. The spiral gear
26 meshes with and drives a spiral gear 37
The shaft 38 is horizon-
tally mounted transversely of the frame A 1n
bearings 39 depending from the platform C
and projecting from the wall of the frame A.
The shaft 38 carries a fast teed roll 40 the pe-
riphery of which feed roll 40 projects through
and slightly above the floor of the stock
suide D. A presser roll 41 is mounted upon
a pivoted frame 42 and is pressed down-
wardly over the stock guide D directly above
the feed roll 40. |

I have shown a piece of stock 43 lying
the stock guide D and the operation of the
feed rolls and the rotary cutter is as follows:
The stoek 43 is gripped by the feed roll 30
and carried forward, the tools 36 making a
series of incisions in its surface as the chuck
The cutting action
of the rotary cutter in a measure holds the
stock down against the feed roll 30 but a
more positive effect is obtained by making a
portion of the periphery of the chuck act as
a presser roll. ~ Asthe stock is fed along 1t 1s
engaged by the feed roll 40 which aids the
movement, and finally ejects the incised
piece. The presser roll 41 holds the stock
against the feed roll 40 and insures a better
arip by said roll.

There are fifteen tools 36 shown in the
chuck 35 and the gearing rotates said chuck
and also the feed rolls one revolution to three
revolutions of the drive shaft 2 and the shafts

The crank plates 14 and 17 respectively
carry wrist pins 44 and 45 which have the
same throw and which are set at the same
angles from the plane of mounting of the
shafts 10 and 11 in such manner that they

~are always the same distance apart and al-

59

60

ways at equal distances from the stock guide
D.  The wrist pins 44 and 45 are journaled
in and move a carrier 46 which rests upon
the crank plates 14 and 17. The carrier 46 1s
mounted parallel with the stock guide D and
is given a translational movement by the
wrist pins 44 and 45 always remainimg par-
allel with the stock guide D.

The carrier 46 moves toward and away
from the stock guide and this movement 1s

utilized directly as will herematter appear. |

\

014,676

The carrier 46 also moves lengthwise of the
stock guide D in the direction of the feed of

the stock 43 during that half of its transla-

tional movement m which it most nearly
approaches said stock guide D. This moye-
ment lengthwise of the stock guide I during
this half movement is not uniform owing to
the circular movement of the carrier and
does not conform with the progressive move-
ment of the stock 43, -

I mount a tool carriage 47 1n guldes 48 on
the top face of the carrier 46 to slide long-
tudinally of said carrier and parallelly of said
stock guide D. Loose rollers 49 and 50 are

mounted in recesses at either end of the car-

riage 47 on studs 51 and 52.

65
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I mount peripheral cams 53 and 54 re-

spectively on wrist pins 44 and 45 just above
the upper face of carrier 46, the hubs ol
which cams 53 and 54 keep the cairier 46
from rising from the crank plates 14 and 17.
The cams 53 and 54 are mounted fast on the
wrist pins 44 and 45 and peripherally engage
the rollers 49 and 50 on the tool carriage 47
holding the tool carriage between them in
its guides 48. The cams 53 and 54 are con-
figured to give the tool carriage 47 a move-
ment longitudinally of the carrier 46 as they
turn with the wrist pins 44 and 45 which wiil
complement the varying motion of the car-
rier 46 to result in a uniform movement of the
tool carriage 47 relatively of the stock guidae

39

90

9o

D during that half of the translational move-

ment of the carrier 46 during which the tool
carriage is caused to approach most nearly

the stock guide D. Yokes 55 and 56 are

bolted to the carrier 46 which provide bear-
ings 57 and 58 for the carrier 46 on the wrist

pins 44 and 45 above the cams 53 and 54
which equalizes to a considerable extent the

wear and strain on said wrist pins 44 and 45

100

105

above and below the cams 53 and 54 caused

by the thrust on the tool carriage 47 which
will be apparent hereinaiter.

In the embodiment shown five tools 59 are
secured in tool slots 60 in the tool carriage 47

by set screws 61, the said tools being set at

110

distances apart equal to those of the tools 36

in the rotary cutter chuck 35.

The operation of the tools 59 and their
operating mechanism is clearly shown ir
Fig. 6, in which sixteen successive positions
of the several parts during one revolution of
the shafts 10and 11 are indicated by numerats
from 1 to 16 and the face of the stock 43 at

|

the point where the tools 59 enter the same

is indicated by the dotted line a—b.

Referring to Fig. 6, the tools enter the
stock at the position 2 while the motion ot
the tool carriage 47 with the stock begins at
the position 1. With this arrangement the
tool carriage 47 acquires momentum betore
the actual cutting action begins which pro-
duces a more balanced action of the macﬁine

115

120

129




10

16

20

29

39

40

45

hence make a clean incision.
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and greatly diminshes the vibration caused

by the too.sudden occurrence of vesistance at

any one point in the cycle. .
The rotary cutter and the tool carriage 47

the connected driving trains that the tools 59
will exactly register at the position 2 with in-
cisions previously made by the tools 385.
The throw of the wrist pins 44 and 45 is such
that aiter one set of incisions has been made
by the tools 59 the five tools 59
turned by one revolution of the shafts 10 and
11 and exactly register with the next sue-
ceeding live incisions made by the tools 38.
As the shafts 10 and 11 make three revolu-
tions to one of the rotary cutter the tools 5
will make fifteen incisions in the same time
that the fifteen tools 36 on the rotary chueck
make fifteen incisions

The tools 59 are carried during the times
they are within the profile of the stock at ex-
actly the same speed as the stock 43 and
it wili be
noted that the deeper the tools 59 enter the
stock and hence encounter more resistance
they are driven siower, which equalizes in a
measure the amount of power necessary to
deive them and further aids in establishing a
balanced movement of the machine.

rying members and proportion the parts to

accord, as well as emplov other arrange-

ments ot the details of construction to suit
the exigencies of the particular case, without
departing from the scone of mv invention.

T © Tl ‘ n* . .

Yhe box-like form of support shown is par-
ticularly advantageous in a machine of this
character as the gearing is entirely inclosed
and protected from deflenient by the dust
and chips and guarded from possible contact
with the operator.

TY —_— | * T L 5 T .

aving described my invention I claim—
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through a circular orbit, a tool carriage inde-
pendently movable on said carrier, cams on
sald cranks 1n continued operative connec-

 tion with the tool carriage for moving said
are positioned in such a manner relative of |

tool carriage on said carrier and varying the

nermal speed and orbit of the said tool car-
- Tiage, o positivelv-driven feed roll geared

with said shaits to have a peripheral velocity
equal to the velocity of movement of said
tool carriage, means for positively driving
sata feed shaits, and a rotatable peripheral
cutter connected to said roll to have a pe-
velocity equal to that of said feed
roli. :

2. In a carving machine, the combination

with a carrier, of a pair of synchronously ro-
- tating equal-throw cranks connected to and

carrying seid carrier for translating the same
through a circular orbit, a tool carriage inde-
pendently movable on said carrier, cams on
sald cranks in continued operative connec-
tion with the tool carriage for moving said
tool carriage on said carrier and varying the
wormal speed and orbit of the said tool car-
riage, 2 positively-driven feed roll geared
with said cranks to have a peripheral veloc-
1ty equal to the velocity of movement of said

tool carriage; and a rotatable peripheral cut-
- ter connected to said feed roll to have a pe-
1t is obvious that T may use a greater or |
~less number of tools on each of the tool-car-

ripheral velocity equal to that of said feed
Toil. -

5. In a carving machine, the combination
with a carrier, of means for translating the
same through a cireular orbit, a tool carriage
maependently

carrier and varying the normal speed and or-
2it- of the said tool carriage, a feed roll,
means ror positively driving the feed roll
with a peripheral velocity equal to the ve-

locity of movement of said tool carriage, and

a rotatable peripheral cutter connected to
sard feed roll to have a peripheral velocity

1. In a carving machine, the combination - equal to that of said feed roll.

with a carrier, of a plurality of parallel syn-
chronously rotating shafts, equal - throw
cranks on sald shafts connected to and car-

rying sald carrier for translating the same

FRANCIS H. RICHARDS.
Witnesses: -
FrEp. J. DoLz,

JOHN O. SEIFRRT.

novable on said carrier,
means for moving said tool carriage on said
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