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Specification of Letters Patent.
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To all whom 1t may concern:

Be it known that I, Fravcis H. Ricarps,
a citizen of the Unmited 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. '

This invention relates to machines for
carving repeat ornaments or a repeating se-
ries of ornaments on wood moldings, or the
like wherein two or more tools or sets of tools,
one or more for incising the contour of an
ornament or a part thereof, and another or
others for making one or more complemental
cuts meeting said incision or Incisions, coact
to carve the desired design; and more par-
ticularly relates to a machine of the charac-
ter just named in which a plurality of stock
members may be operated upon simultane-
ously. |

It is highly desirable where a great quan-
tity of stock 1s to be operated upon, and it 1s
one object of this invention, to provide
means which will complete said operation
upon as great a quantity of said stock as
possible in a given time; and also the mech-
anism should be capable of an increased out-
put, be compactly organized and occupy
as little space as possible commensurate with
the work required to be accomplished.

[ have illustrated my invention as em-
bodied in a carving machine 1n the accom-
panying drawings in which like reference
characters refer to like parts throughout the
several views.

Figure1,isafront elevation partly sectional
on line y— of Fig. 3, Fig. 2, a side elevation
showing side wall of frame broken away, Fig.
3 a plan view, Fig. 4, a vertical cross section
x of Fig. 3, Fig. 5, a detail in per-
spective of the cutter carriages and 1mme-
diately surrounding parts; Fig. 6, a diagram
of the movements of the several operative
parts, and Fig. 7, a diagram of the feed actu-
ating mechanism.

Referring to the drawings the machine 1s
shown mounted and assembled upon a box-
like frame A. A shaft 2 is horizontally and
longitudinally mounted in bearings in the
walls of the frame A. In order to allow the
insertion within the frame A of the one piece
crank shaft 2 an aperture is provided in one
wall of the frame A of sufficient diameter to
admit said crank 2 which aperture 1s closed
after the insertion of said crank by a bushing

bearing 5 insertible from without the frame
A and securable to said frame by machine
serews 6. The crank shaft 2 projects with-
out the frame A at either end thercof and 1s
provided upon one projecting end with &
power pulley 7 and upon its other projecting
end with a miter gear S.

60

The top of the frame A has a central lon-

oitudinal ridge or raised portion 9 which ex-
tends throughout the length of said frame
and is parallel to and directly above the
crank shaft 2. Upon either side of the ridge
or raised portion 9 are formed rectangular
stock guides 10.  In the machine illustrated
these stock guides 10 are designed to accom-
modate molding stock 11 shown lying in said
stock guides 10in Fig. 5. The molding stock
11 for which this machine is particularly de-
siened has one dimension 1n Cross sectlon
oreater than the other as shown in Ifig. 5,
the longer side of said stock being adapted to
lie against the vertical walls of the stock
ouides 10. It should also be noted here that
the particular ornament to be carved upon
the molding by this machine requires one of
the complemental incisions be of greater
length than its meeting incision. And 1
have chosen to place this stock guide 10 so
that the incision of greater length shall be
the vertical, all as clearly shown n Fig. 5 and
the reasons for which will appear hereinatter.

A cross head 12 is carried upon the end of
two parallel rods 13 and secured thereto by
jam nuts. The rods 13 are slidably mount-
ed in parallel guide bores through the pro-

jecting ridge 9, and lie in a plane parallel and

equidistant to the stock guides 10 and per-
pendicular to and directly above the crank
shaft 2. The lower ends of the rods 13 are

connected by a cross head 15 which cross

head is connected with the crank portion 4 ol
{he crank shaft 2 by a connecting rod 14.
These connections allow the rotary motion of
the erank 4 to impart a vertical reciprocating
motion to the rods 13 and the eross head 12
carried thereby. The guide bores in the
projecting ridge 9 being of considerable
length serve to maintain the almement of the
rods 13.  Upon either side ol the cross head
12 is provided a tool bed 16 having tool seats
17 in which tools 18 are adapted to lie. A
clamp plate 19 is secured to each of the tool
beds 16 by screws 20.  And set screws 21,
mounted in said clamp plate, are designed to
bear upon and secure the tools 18 m the tool
seats 17. The tool seats 17 are preferably
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made parallel with the motion to be imparted |

to the cross head 12 and the tools 18 may
then be provided with straight shanks ter-
minating in their cutting edges. Tt will be
seen that the vertical reciprocating motion
of the cross head 12 will carry the tools 18
into engagement with the stock 11 lying in

the stock guides 10 and withdraw the same,
making the longer incision of the ornament

desired.

Tool carriages 22 and 23 are mounted to

slide 1n guides 24 on the top of the frame A
perpendicularly of the stock guides 10. The
tool carriages 22 and 23 are each provided
with tool seats 25 in their upper faces or tool
beds, and are also provided with clamp
plates 26 secured to their upper surfaces or
tool beds by screws 27. Set screws 28 are
mounted in the clamp plates 26 and are
adapted to bear upon and secure tools 29 in
the tool seats 25.  The tool seats are prefer-
ably disposed to the carriages, 22 and 23 par-
llel with the movement of said carriages
hereinafter described, so that the shanks of
the tools 29 may be made straight terminat-
ing 1n the cutting edges of said tools.
It will be noted that the guides 24 are illus-

- trated directly opposite, and in alinement
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connecting rods 34 will be

with one another, upon opposite sides of the
projecting longitudinal ridge 9; and that the
movement of the carriages 22 and 23 therein
1s such as to approach and recede from the
stock guides 10. |

The carriages 22 and 23 are respectively

provided with depending ears 30 and 31 ex-

tending down through apertures 32 and 33 in

_the top of the frame A, and which apertures

32 and 33 are at all times covered and closed
by the carriages 22 and 23 said carriages be-
ing of such length that their reciprocation in
the guides 24 will not carry them from a posi-
tlon covering said apertures nor will their
reciprocation be of such an extent as to
bring the ears 30 and 31 into engagement
with the frame or walls of said apertures.
T'he ears 30 and 31 are respectively con-

nected with the upper end of a connecting

rod 34 by links 35 and 36 of equal length,
which connecting rod embraces at its lower
end the crank portion 3 of the crank shaft 2.
A guide link 37 is pivoted at the meeting
point of the links 35 and 36 and the connect-
ing rod 34, and is pivoted to the frame A at

1ts other end. The guide link 37 is of such

length that the arc described by its point of
connection with the links 35 and 36 and the
practically im-

~ perceptible owing to the short throw of the

60

65 crank shaft 2 through the crank portion 3 |

crank 3. The link 37 serves the purpose of a
sliding cross head, that is confining the travel
of the said point of connection between the
Imks and the connecting rod to a path closely

approximating a straight line.
nectrons transpose the rotating motion of the

These con-

881,958

and the toggle formed by the connecting rod
34 and links 35 and 36 to reciprocating move-
ments im the carriages 22 and 23 simultane-

ously approaching the stock 11 lying in the -

stock guides 10 and simultaneously receding
from said stock guides 10. This organiza-
tion simultaneously brings the tools 29 hori-

zontally into engagement with the stock ly-
mg in the stock guides making the shorter

incision of the ornament desired.

The crank members 3 and 4 of the crank
shaft 2 are set at the same angle to produce
the 1ncising movements in the cross head 12
and the carriages 22 and 23 simultaneously,
but the throw of the crank portion 3 is less

70

79

80

than that of the crank portion 4 as the in-

cisions to be made by the carriages 22 and 23
are much shorter than those to be made by
the cross head 12. '

The application of the toggle to the move-
ment of the carriages 22 and 23 reduces the
crank movement to a shorter reciprocating
movement in the said carriages, but a fur-

85

ther reduction of the length of said move- -

ment 1s accomplished by reducing the throw
of said crank. This arrangement distributes
the strain and application of power to the

carriages 22 and 23 throughout the connect-

g mechanism and secures a much more
powerful action in the carriages 22 and 23.
The distance between the cross head 12 and
the carriages 22 and 23 along the stock guides
10 1s such that the tools 18 will exactly regis-
ter with the incisions previously made by the
tools 29 simultaneously with the making of
subsequent incisions by said tools. A shaft
38 1s horizontally mounted in bearings 39 in
extensions 40 of the frame A, said shaft 38
lying in the same plane with crank shaft 2
and carrying a miter gear 41 of equal size and
meshing with miter gear 8 on the projecting
portion of crank shaft 2, driving shaft 38 at
a speed equal to that of crank shaft 2. The
shaft 38 projects beyond its bearing 39 and is
provided upon its projecting portion with a
peripheral cam 42. An arm 43 pivoted to
the extension 40 of the frame A at 44 carries
upon 1ts free end a roller 45 which travels
upon the periphery of cam 42 and is con-

spring 46. A link 47 connects the free end of
arm 43 with a pawl-carrying-arm 48 loosely
mounted upon the shaft 49 which shaft 49 1s
mounted parallelly of the shaft 38 in bearings

50 m the frame A. The pawl-carrying-arm-

48 carries a spring pawl 51 which engages a
ratchet wheel 52 mounted fast on shaft 49.
T'he variation in the diameter of cam 42 dur-
ing each revolution of the shaft 88 or crank
42 accomplishes an upward movement of the
pawl-carrying-arm 48 during which upward
movement the pawl 51 engages with a tooth
of the ratchet wheel 52 rotating said ratchet
wheel and the shaft 49 the distance of one
tooth on said ratchet wheel.

stantly maintained in contact therewith by a
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are mounted on the top of frame A

presser rolls

64 mounted in upstanding ears
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A feed roll 53 is mounted fast on the shaft : 3 and

49 directly beneath the projecting ridee 9 1n
which the stock guides 10 lie and 1ts periph-
ery extends through a cut-away portion of
he frame A and said ridge, slightly above
the floors of said stock guides 10, being coms-
on to both of said stock guides and actively
orips the bottom sides of the stock 11 Iyimng
in said stock guides. 'Those portions of the
periphery of feed roll 53 which engage the
stock 11 may be provided with upstanding
feoth or otherwise roughened surfaces to
better grip said stock. Flanges 54 upon the

edges of the feed roll 53 ald in maintaming

the stock 11 in close contact with the walls
of the stock guides 10.

Directly above the
site sides of the projecting ridge 9,

shaft 49 and on oppo-
oulces 59
. perpen-
dicularly of the stock guides 10, i which
guides carriages 56 and 57 are designed to
slide. The carriages 56 and 57, respectively
carry presser rolls 58 and 59 loosely mounted
on vertical studs 60 on said carriages which
58 and 59 peripherally contorm
to the faces of the stock 11. Compressible
springs 61 disposed in cylindrical recesses 62
‘1 the rear ends of the carriages 56 and 57
ore seated in and bear against spring heads
63 slidable in euides 55. Adjusting screws

_ 65 on the
ouides 55 and provided with jam nuts bear
against the spring heads 63 and provide
means for regulating the tension on said
springs 61.  The springs 61 tend to force the
carriages 56 and 57 toward stock guides 10
and cause the presser zolls 58 and 59 to press
upon the faces of the stock members retain-
ing said stock within the stock guides 10, and
in engagement with the feed roll 53.

The length of the diameter of the feed roll

53 is proportioned to the distance required
Letween the centers of alternate ornaments
io be carved on the stock, so that with the
rotation of the feed roll 53 one tooth on the
ratchet wheel 52, the stock will be fed said
distance.:

I use two tools upon each of the tool carry-
ing members and thereby accomplish twice
he amount of work in a single operation of
the machine. 1t is obvious that L may use a
oreater number of tools or only one as may
appear expedient in dealing with work ot
Qifterent characters. The use of two tools
necessitates the feed between alternate orna-
ments as noted above.

The operation of the machine may be
more clearly understood 1n connection with
Fig. 6, in which the concurrent position of
ihe several movable parts is indicated upon
their paths by numerals 1 to 5, correspond-
ing to eight equal points in the revolution ok
the main driving shaft, as shown upon the

two circles at the lowermost part of the fio-

ure, corresponding to the paths of the cranks

4. Ttis well to say here that the tools

come in contact with the stock In entering

ihe same at the point 3 and reman within

the profile of the stock from the point 3 until
the point 1 is reached, when they leave the
tock and remain entirely without the same
during the rotation of the main shaft from
point 1 to point 3. The feed takes place be-
tween the point 1 and the pont 3 during the
sojourn of the tool entirely within the profile
of the stock, which in the present machine
is about one quarter of the time taken for a
single revolution of the main shalt.
Referring to Fig. 7, it will be seen that the
cann 42 raises the arm 47 between the poInts
{ and 3, accomplishing the feed and with-

drawing the pawl during the movement ol
ihe main shaft from point 3 to point 8, dur-
ing which time the feed Toll and the stock
comain stationary. 1 attain all the ad-
vantages of operating upon the various
pieces of stock simultaneously in this ma-
chine, and furthermore & balanced arrange-
aent of the driving mechanism which tends
to prevent any vibration whatever of the
machine upon its frame or base. However,
with the arrangement shown, what vibration
may oceur will be vertical to the machine
frame, and be taken upon the hase, while the
tendency to lateral vibration so often notice-
able in machines of this character, as well as
in many other automatic machines and
which is injurious In many ways, is entirely
counteracted. For instance the movements
of the carriages 22 and 23 balance perfectly,
and the driving mechanism for sald car-
riages acts In a perpendicular plane of the
driving shaft; the cross-head 12 which ac-
complishes the bulk of the work and which
has the greatest throw, which would tend to
produce vibration, works in a vertical plane
to the main driving shaft.  Again, the work-
ing stroke when the tools are in the stock
takes up the greater part of the rotation of
the main shaft, while at that point where the
tools are entirely without the stock, and
when the driving mechanism for the cross-
head 12 is just passing the dead center and
very little work is being done, the feed 18
operated, thereby balancing the amount of
work accomplished throughout the cycle to
‘o oreat extent. 1t will be seen that the ac-
tion of the mechanism is very direct, con-
sidering the requirements ol the machine.
The feed illustrated in this machine does
not enter into my invention except as an 1n-
formittent feed in connection with the other
mechanism illustrated and not as being
novel in itself, as T may use various forms of

- termittent feed without departing from

the scope of my invention.

The feature of constructing machinery of
this character so organized as to operate In a
balanced condition, should appear at once to

the mind of the mechanist as of first 1m-
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portance 1n a practical and commercial de-
vice.
Having described my invention, I claim-—
1. In a carving machine, a tool - carriage
consisting of parallel rods, a cross-head con-

necting the lower ends of said rods, a second
cross-head connecting the upper ends of said

- rods, guides for said rods between said cross-
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40

45

- ed 1n said frame perpendicular of and in the
same plane with said cross-heads, a crank on

50

5%y

heads, and parallel tool - beds
sides of said second cross-head.

2. In a carving machine, the combination
of a table provided with parallel guide-bores
therethrough, a tool - carriage mounted in
sald guide-bores and consisting of rods pass-
ing through said bores, a cross-head connect-
ing the ends of said rods below said table,
and a second cross-head connecting the ends
of said rods above said table , and tool-beds
upon opposite sides of said second cross-head
parallel with the said guide-bores.

on opposite

3. In a carving machine, the combination

of a table provided with a plurality of paral-
lel guide-bores therethrough, a plurality of
parallel stock-guides upon opposite sides of
sald bores, a tool-carriace mounted in said
guide bores and consisting of rods passing
through said bores, a cross-head connecting
the ends of said rods below said table, and a
second cross - head connecting the ends of
sald rods above said table, and tool-beds up-
on opposite sides of said second cross-head
parallel with said guide-bores and said stock-
guides. -

4. In a carving machine, the combina-
tion of a box-like frame, the top of said frame
being provided with a plurality of parallel
stock-guides and with parallel gulde-bores
through said top between said stock-guides,
a tool-carriage mounted in said guide bores
and consisting of rods slidably mounted in
said guide bores, a cross-head connecting the
ends of said rods below said top, a second
cross-head connecting the ends of said rods
above said top, tool-beds upon opposite sides
of said second cross-head paralle] with said
guide-bores and stock-guides, a shaft mount-

sald shaft lying entirely within and inclosed
by said frame, and a rod connecting said
crank with the first-mentioned cross-head.
5. In a carving machine, the combina-
tion of a box-like frame, the top of said
frame being provided with a plurality of par-
allel stock - guides arranged back - to - back,
and with parallel guide bores through said

top between said stock-cuides, a tool-car-

60
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riage mounted 1n said guide-bores and con-
sisting of a plurality of rods slidably mount-
ed 1n said guide bores, a cross head connect-
Ing the ends of said rods below said top, a
cross-head connecting the ends of said Tods
above said top, said second cross-head pro-
Jecting transversely of and over said stock-

guides, a plurality of tools carried by the pro- |

[
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jecting portions of said seeond cross-head
and directed toward said stock-cuides and
parallelly of said guide-bores, a shaft mount-
ed 1n said frame, a crank on said shaft within
and entirely inclosed by said frame, said

crank directly in alinement with the line of
motion of said carriage, and a rod connect-

ing said crank and the first mentioned cross-
head.

6. In a carving machine, the combination

of a pivoted arm, means for vibrating said
arm, a plurality of tool-carriages, connecting
rods between said arm and carriages the or-
ganization being adapted to produce a simul-
taneous reciprocation of said carriages to-
ward and away from one another, and stock-
guiding and feeding means. '

7. In a carving machine, the combina-
tion of a carriage driving member, a shaft,
a crank on said shaft, a connecting rod be-
tween sald crank and driving member, a
plurality of tool-carriages guided for move-
ment 1 a direction substantially perpen-
dicular to the path of said driving member,
and links connecting said carriages and said
driving member to produce a simultaneous
reciprocation of said carriages toward and
away from one another and the work n the
same line.

8. In a carving machine, the combina-
tion of a frame, a stock-guide on said frame,
alined slide-ways oppositely disposed of and
perpendicular to said stock-guide, a plu-
rality of tool-carriages mounted in said slide-
ways, a gulde-link mounted on said frame,
a plurality of links of like length connect-
Ing said carriages with the free end of said
guide-link, a driving shaft mounted in said
frame, a crank on said shaft, and a rod con-
necting said erank and guide-link to impart
movement to the free end of said guide-link
in a direction substantially perpendicular to

said slideways.

9. In a carving machine, the combina-.

tion of a frame, a plurality of parallel stock-
guides arranged back-to-back on said frame,
a plurality of vertically reciprocatory cut-
ters, a plurality of opposed horizontally re-

ciprocatory cutters, vertically acting driv-

Ing mechanism for actuating all said cutters
In unison, and stock-feeding means.

10. In a carving machine, the combina-
tion with a plurality of independent stock
guides, of a tool-carriage associated with
each stock guide, a driving shaft, a Imkage
connecting said shaft with said carriages,
means to actuate the same in unison with
the said carriages, means also operable by
said shaft for penetrating the stock in a di-
rection transverse to the movement of said
carriages, and means for feeding the stock.

11. In a carving machine, the combina-

tion with a pair of parallel stock-guides, of a
-duplex tool-carriage

reciprocatory perpen-

dicularly thereto, a pair of tool-carriages
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movable transversely of said duplex car-
riage, said carriages having complemental
tools operative in sequence upon the feed of
the stock, feed mechanisim, and connections
hetween said feed mechanism and carriages

for positively actuating said feed mechanism

and retracting and advancing said carriages
in unison. |

12. In a carving machine, the combina-
tion with a plurality of parallel stock-guides

arranged back-to-back in pairs upon & single

member, of a tool-carriage mounted between
each pair of said stock-guides and recipro-
catory toward and from the same and pro-
jecting transversely of the guides of said pair
for carrying a tool therefor,
tool carriages arranged in pairs and equal
i number to the stock-guides and movable
transversely of said guides, each of sald car-
riages carrying a tool, complemental tools
being provided for each guide, 2 driving
shaft, feed mechanism, and connectlons be-
tween said shaft, feed mechanisms and all of
said carriages, including means for causing
‘he members of each of said pairs ol trans-
versely movable carriages to approach and
recede from each other in unison.

13. In a carving machine, the combina-
tion with a frame provided with a plurality
of parallel stock-guides, of stock feeding
means, slideways throughsaidirame between
said stock-guides, a tool-carriage mounted
in said slideways and projecting over sald
stock-guides, tools carried by each such pro-
jecting portion, a driving shaft mounted 1n
said frame, a erank upon said shalt, arod con-
necting said tool-carriage and crank, two
transversely moving tool carriages, one
upon each side of said cuides, tools carried
by said transversely moving carriages for
codperation with the tools on the carriage
slidewayvs whereby one
tool will supplement the cut of 1its COT-
plementary tool upon the feed of the stock,
and means connecting said transversely
movable carriages and said stock feedmg
means to said shaft for actuating said tools
in opposite directions into and out of the
<tock in unison and for causing one tool to
complete the cut of the complementary tool.

14, In a carving machine, the combina-

tion with a member provided upon opposite

a plurality of

l

sides with stock-guiding faces, of a carriage
individually associated with each ol the
several stock-guides, carving tools upon
each of said carriages, a carriage common to
said stock-guides, carving tools upon salcd
common carriage for cach of said stock-
cuides and disposed relatively to the tools
upon ‘the individual carriages for sequential
operation, one tool supplementing and com-
pleting the cut of the other, means for
feeding the stock, and means for reciprocat-
ing sald individual carriages toward and
from cach other in unison and in unison with
the feed to give the tools simultaneous work-
ing strokes and whereby the thrust from the

working tools carried by one individual car-

by the opposite thrust

riage will be absorbed
the oppositely

from the tools carried by
disposed individual carriage.

5. In a carving machine, the combina-
tion with a plurality of independent but par-
allel stock-guides, of a feed roller common to
said stock-guide, a tool-carriage asoclated
with each stock-guide, and shiftable toward
-nd from the same, a driving shatt, a link-
age connecting said shalt with said carriages
for advancing these toward the work 1n
unison, a tool-carriage common to sald
ouides and movable 1 a direction transverse
to the movement ol the first- mentioned
carriages, a linkage ¢onnecting said shalt to
anid common carriage, means for actuating
the common carriage from said shaft, and
means also conneeted to said shatt for actuat-
ing the feed roll.

16. In a carving machine, the combina-
tion with a plurality of independent par-
allel stock guides, of a tool carriage asso-
ciated with each stock guide and shiftable
foward and from the same, a crank shaft, a
pair of links pivoted together and pivoted
to said tool carriages, a rod connecting sald
links at their pivotal connections with said
crank shalt, a tool carriage common to said
ouides and movable m a direction transverse
5 the movement of the first mentioned
carriages, and a link connecting said shaft
to said common carriage.

FRANCIS H. RICITARDS.

Witnesses:

'rED. J. DOLE,
JouN O. SEIFERT.
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