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To all whom it may concern:

Beit known that I, WasToN L. DAVIS, aciti-
zen of the United States, residing at Lewiston,
in the county of Androscoggin and State of
Maine, have invented certain new and useful
Improvements in Grooving-Machines; and T
do declare the following to be a, full,clear,and
exactdescription of the invention, such as will

~enable others skilled in the art to which it ap-
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pertains to make and use the same, reference
being had to the accompanying drawin gs, and
to the letters marked thereon, which form
part of this specification.

My invention relates to wood working ma-
chines and more particularly to that class of
machines designed to ecut grooves or channels
in strips of wood, and itsnovelty consistsinthe
construction and adaptation of the parts as
will more fully hereinafter appear.

Primarily, my invention is intended is pro-

~duce a mechanism whereby a series of grooves

on elther or both sides of a prepared strip of
wood may be simultaneously
right angles or obliquely to the longitudinal
axis of the said strip. | |
Heretofore, in the manufacture of the side
pieces for window frames and similar articles,
1t has been customary to cut the four or more
grooves required upon a saw bench and to
handle the strip operated upon frequently
and with considerable care. By the use of
my invention, the work, when once placed in
position,and the cutters adjusted, is automati-
cally and rapidly grooved and requires no

handling and no attention beyond that ob- |

tained from comparatively unskilled labor.

My invention consists, in brief, of an up-

right frame or table supporting two or more
carriages which are made longitudinally ad-
Justable and which each carry a pair of re-

volving cutters or dado heads, one of each

pair being below and the other above the plane
of the strip to be operated upon. The cutters
are adjustable vertically and are actuated by

suitable mechanism from the main driving

- ciprocating motion also upon their earriages

50

and,in the form of myinvention which I have
chosen to illustrate, they are so actuated that
their forward motion while moving against the

work is slower than their backward motion. | proximate adjustment has

cut, either at.

They are capable of a transverse re-.

| The work is rigidly se_cured 1in plaée by suit- -

able gripping mechanism. |
In the drawings of which there are three

sheets, Figure 1 is a perspective view of a ma-

chine embodying my invention. Fig.2 is an

end elevation taken from the left of Fig. 1.
Fig. 3 is adetail sectional side elevation of the

cutters which are designed to move at right
angles to the axis of the work. TFig. 4 is a
sectional {ront elevation of the same taken on
the plane of the line x—x in Fig. 3.

and cutter designed to move at an oblique
angle to the work and Fig. 6 is a plan view

‘ - Fig.51is
a longitudinal section of the carriage guide
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of the same. Fig.7 is a top plan view of the

machine with the cutters and clamping meech-
anism removed. Fig.8 is an elevation of the
cam plate.

tive of a strip grooved by the machine.

Iig. 9 is a diagram of the gearing
| actuating the same and Fig. 10'is a perspec-

In the drawings, F' is an upright frame or -

table construeted of wood in the usual man-
ner, braced and secured in place where nec-

essary and requiring no particular deserip-

tion. This frame F is provided with longi-
tudinal guides or ways G, G’ which support
two cross pieces f and f/ upon which are se-
cured, in any suitable manner, two upright
brackets B and B’. Each of these brackets
1s vertically slotted on its front face at b to
admit of the rear end of a elamp Cvertically
adjustable in the said slot. The clamp C is
pivotally secured to the lower end of a thread-
ed rod ¢ which passes upward through a hand
wheel ¢’ secured by a collar to the lower end
of a sleeve s terminating at its upper ex-

tremity in a strap e encireling an eccentric ¢’

pivoted upon and secured toa shaft S mount-
ed uponsuitable bearings supported from the
frame F by standards s’ and the brackets B
and B’ and provided with a khandle s’’’ by

' which the shaft can be turned. The clamp C

and the cross piece f serve as jaws between
which the work is rigidly secured in place.

By means of the threaded rod ¢ and the hand

wheel ¢’ the clamp can be raised or lowered
s0 as to admit of the insertion underneath it

‘of strips of different thickness while permit-

ting permanent adjustment for strips of sub-
stantially the same thickness. After such ap-
been made the
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- mounted and geared thereto.
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work 1s rigidly secured in place by turning
down the handle s’’’ which, acting throun-'h
the eccentric strap and eeeen‘rme forces down
the sleeve s and consequently the clamp C
upon the top of the strip.

Also supported upon the ways G and (y’
and adapted to slide thereon, are two car-
riages A and A’, the former deswued tocarry
the pair of euttels making a groove at right
angles to the work and the latter to carry the

pair of cutters making a groove at-an oblique |

angle to the same. Both carriages are made

_horlzontally adjustable by means of screws I

and 1’ adapted to revolve insuitable bearings
and passing through a threaded flange ¢ ex-
tending from the bottom of each carriage.
The screws I and I’ are controlled and oper-
ated by means of a hand wheel J smtably
Kach carriage
is provided on its upper side with n'mdes !
which carry a saddle o’ upon which issecured |

a bracket K supporting the cutter and pulley
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. ner and require no particular description.
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and its power connectlons

shaftm of the upperone M of the pair of cut-
ters, and an arm K’ supporting a pulley P at
its outer extremity. Dependmﬂ' from the
saddle, is a lower sliding piece o'’ which car-
ries the low er one, M/, of the pair of cutters
The pulley shaft
m is made vertically adjustable in slides %
provided therefor by means of the threaded
rod £’ and the hand wheel %//. At the back
of the carriage, and pivotally secured to the

arm K, is a link ! the uses of which will pres-

ently appear. The catters and their shafts
and pulleys are mounted. in the usual man-

The carriage A is in all respects similar to
the carriage A’ , except that its bed plate is di-
vided homzontally into two sections the lower
one of which T is fixed upon the ways G and
G’ and adapted toslide thereon and is curved
downward at ¢’/ to admit of the passage of the
lower one of the pairof cutters and the upper
section of which, V carries the mechanism

supporting the cutters and their power con-

nections in the manner just explained. This
section V is pivoted to the bed plate T at its

rear end at ¢ and, at.its front end, is provided

with a curved slot v and binding screw v’ by
means of whieh it 1s made 1ad1ally adjustable
upon the said bed plate and the cutters which
it earries can be held at an oblique angle to
the work.

At the rear of the machme and revolv-
ing suitable bearings thereon, is the main

-~ dI‘lVlIlﬂ" shaft L receiving motlon from asource

6o

of power ‘not shown thmucrh the pulley N.
Also meounted upon the shaft L, are the pul-
leys O and O” which are hor 1:3(mt.?|,11_5T adjust-
able by means of keys, orothersimilar means,
and which impart motion respeectively to the
revolving cutters through the belts Q and Q.

- In each pairof cutters, the belt passes around

the dri 1v1ng pulley, over two deflecting pulleys

65 p and p’ mounted on the rear of the cutter

carriage, thence it passes forward to the pul-
leys of the upper a,nd lower cutters and over

1

an intermediate reversing pulley p’’ mounted
on the upper cutter bracket and backward to
the pulley P at the rear of the arm K’. 'This
arrangement of .the belt secures the rotation

of the cutter shaft no matter what may be

the position of the carriage, or saddle, as the
length of the belt -remains the same for all
p081t10n5 of the saddle.

A rock shaft R ismounted in bmt&ble bear-

ings at the rear of the machine behind the
drwmn' shaft and carries levers r adjustably

mounted thereon by keys, or other suitable
‘means, and which, through the links / pivot-

ally secured thereto and to the arms K’ and

K’, impart a reciprocating motion 10 the cut- -

tel carriages and the mechanism which they
support.
R, and rigidly secured to it and depending

extremity to admit of the passage of a pin
1’ secured at the outer extremity of a hori-
zontal link X which is itself slotted at its
inner end and adapted to engage with a pin

At the extremeleftof the rock shaft

e

therefrom, is a link Y slotted at y at its lower

00

x’ moving in a double cam-shaped guide 2

in a plate Z mounted upon a shaft supported

in suitable bearings underneath the frame I

from a driving shaft L through interme-
diate belting 1. and L" passing over suitable
pulleys and the train of gearing Z’. The

and to which motion is, as required, imparted -

05

belts L” and 1"’ 'areadapted to co'nstantl_} re-

volve. A cluteh H’ is splined to its shaft
while the pulley H’” is loose. The hand le-

ver H, which is suitably supported in bear-

ings, bemg pulled to the right, the elutch H’

s “thrown into enﬂ*afrement with the pulley

H’’ and the train of gearing Z’ is thus set into
motion. This causes the cam 7 to revolve.
The pin 2" moving in the cam guide 2z carries
with it the horizontal link X which, in furn,

through its rigid connections, starts the rock

shaft R forward. As the cam plate Z contin-

| ues to revolve, the link X is finally pulled in

h
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the reverse direction and the rockshaft is

pulled back. When a revolution has been
completed, the trip 2 mounted on the shaft of

the plate Z strikes a similar pin mounted on

the shaft of the clutech H’ and automatically

throwsit out of engagement and consequently
the gearing 7’ stops in a manner readily un-
derqtood by those skilled in the art. The
double guide 2 is made of such a shape that
the slotted link X is made to move forward
more rapidly than backward and consequently
through the rock shaft R and its connections
has a reverse effect upon the motion of the
saddles and cutters which they carry.

The operation of the machine will be read-

ily understood by one who has closely fol-
The strip

lowed the foregoing description.
of wood to be operated upon 1s first placed
upon the transverse pieces fand f’, the clamps
C are then brought down into a proper posi-

tion to grip it apploﬂmately and it 1s rigidly
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forced down upon the strip by pulling for-

ward the handle s’//, by this means turning

the eccentric shaft S and eccentric ¢’ and so
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forcing downward the sleeve and the clamp
to which it is attached. The strip ‘having

thusbeen rigidly secured in position, the mov-

able section V of the carriage A is adjusted

in position by means of the set screw v’ so
that the groove to be cut by the pair of cut-

ters mounted on this carriage shall be at the

desired angle. Motion isthen im parted from
the main driving shaft, through the pulleys
O and O’ and their connections, to the two
pairs of revolving cutters. The hand lever H
1s then pulled to the right, the actuating mech-
anism of the cam plate Z thus thrown into
gear and the plate turned, thus carrying with
1t the pin 2/, which acting upon the links X
and Y, through them upon the rock shaft R,
upon the levers r, pushes the saddles of the

~carriages upon which the cutters are mounted

forward against the work and then with a
quicker motion pulls them backward. When
this operation is completed, it will be found
that each pair of cutters has simultaneously
cut upon the opposite sides of the strip
allel grooves, those made by the left hand
pair at right angles to the longitudinal axis

of the strip, and those made by the right hand

pair at an oblique angle thereto.

© In the drawings, I have shown the cutters :
of the kind known in theartas “dado heads?”

but they may be of any practieal shape and
style. In fact, wide modifications: may be
made- in the details of my invention without

. departing from its essential principles. More

'35

carriages and cutters may be used and they
may all be radially adjustable and capable of
cutting grooves at a variety of angles. The
differential motions of the forward and back-

- ward motion of the saddles may be accom-
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plished by mechanical equivalents of the

links and cam plate by combinations of ecams
and levers, and mechanical equivalents of
other details will occur more or less. ‘spon-
taneously to those skilled in the art,

Having deseribed my invention, what I
claim as new is—

1. In a grooving machine, the combination |

with means for securing the work in place, of

a plurality of pairs of rotary cutters provided
with suitable actuating mechanism, the cut-

ters of each pair adapted to operate on Oppo- |

site sides of the work and one pair of which
1s radially adjustable, and all of which are
adapted to move simultaneously against the

work while the said cutters are in operation,

as and for the purposes deseribed. |
2. In a grooving machine, the combination

with a plurality of pairs of revolving eutters
and suitable actuating mechanism therefor,

of carriagescarrying said cuttersin pairs and
one or more of said earriages provided with
a radially adjustable section whereby the
sald cutters when in operation are moved
against the work to cut pairs of grooves on
opposite sides thereof at different, angles to

the axis of the work, as and for the purposes
described.

3. In a grooving machine, the combination l

par-.

with means for securing the work in place,

of a plurality of pairs of revolving cutters,
each pair of cutters being horizontally and,
vertically adjustable and actnated by suit-

70

able mechanism,whereby their motion against

‘the work is slower than their motion away

therefrom, substantially as described. |
4. In a grooving machine provided with

horizontal ways adapted to receive the same,

a cutter carriage consisting of (1) a bed plate

| supported on said ways and horizontally ad-
‘Justable thereon, (2) a saddle adapted to move

transversely on said bed plate and carrying
the catters cutter shafts and their power con-
nections, and (3) means for reciprocating
sald saddle, as and for the purposes set forth.

5. In a grooving machine, the combination

with adjustable cutter carriages carrying re-

75
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ciprocating saddles supporting the shafts of

sald cutters and their pulleys, of the said.
cutters mounted upon said shafts, one of each
pair below and the other above the plane of

the work and either, or both, vertically ad-
justable, as and for the purposes set forth.
- 6. In a grooving machine, the combination

| with means for securing the work in place

and a cutter carriage having a bed plate rest-
ing on ways and horizontally adjustable there-
on, of a movable section and radially adjust-
able thereon and adapted to support a pair

of revolving cutters and their power connec-

tions secured above said bed plate, asand for
the purposes described. - '

7. Inagrooving machine provided with cut-

ter carriages carrying reciprocating saddles

| eachsupportingapairof cutters, onebelowand:

QO
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one above the plane of the work, means for

‘actuating the said cutters consisting of a belt

passing around a pulley to which motion- is

105

imparted from a source of power, thence over '.
deflecting pulleys forward to a pulley mount-

ed on the shaft of each cutterand a reversing

pulley placed between them and backward to

110

a pulley supported from said saddle in suit-

able bearings. - -
8. Ina grooving machine provided with cut-

ter carriages each carrying reciprocating sad-

dles and supporting a pair of cutters one

€ II5
below and the other above the plane of the

work, means for actuating the said ecuftters

whereby they are each kept in rotation inde-

on their respective carriages.

J. In a grooving machine, the combination
‘with revolving cutters mounted in pairs on °

120

reciprocating saddles supported on adjustable -
carriages, of means for reciprocating said sad-

dles whereby the motion of the eutters against
the work is slower
therefrom.

10. In a grooving machine, the combination

with revolving cutters mounted in pairs on

reciprocating saddles, of levers pivoted to
sald saddles and operated from a rock shaft
mounted in suitable bearings, and to which
motion is imparted from the driving shaft
through  intermeédiate links and gearing,

than the motion away

25
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whereby the forward motion imparted to the
said saddles is slower than the backward mo-
tion thereof.

11. Inagrooving maehme the eomumatmn-
with the moving cutter saddles and the in-

termediate lew—‘-rs and rock shaft acting there-
on, of the link X slotted as described and the

cam plate Z and pin 2/, whereby the motion {

of the said link is made more rapid in one di-
rection than the other. 10
In testimony whereof 1 affix my signature in |

presence of two witnesses.
- WESTON .. DAVIS.

'Witnesses: -
ARTHUR C. SPRAGUE,
ALBERT K. TINGEOY.
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