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STATES PATENT OFFICE,

GTORGE I. KELLEY, OF BUFFALO, NEW YORK, ASSIGNOR, BY MESNE ASSIGNMENTS, TO
STEYENSON MACHINE COMPANY, OF BUFFALO, NEW YORK.

- ROUTING-MACHINE.

Specification of Lotters Patent.

Patented Jau. 28, 1808.

Application filed July 33,1906, Serial No, 327,292,

V4T TRAY CONCErn:

that I, Groner L. KuLrpy, a
Tnited States, residing at Buf-
nty of Brie and State of New
ied s new and useful Im-
suting-Machines, ‘of which

o yoliowing is o sp L.
This invention relates more particularly to
portable routing machines for working in
10 Wood. . S
The machine forming the subject of the in-
vention is capable of a great variety of uses,
such, for instance, as cutting regular and

irregular grooves or channels of different di- -

. e} . . Y
15 mensions and shapesin the surfaces of boards

3
erent purposes, but the machinéis es-
v suited 1o cutting the grooves In stair
§ ;o receive the stair risers and treads,
and the machine as constructed for this pur-
20 pose will be herein described.

The priraary object of the invention is to
produce a practical, efticient and highly de-
sitable portable routing machine ca able. of
heine raoved about and used on work benches,

> here, where the work can be done to

the best advantage, and which can be oper-

ated to produce work of various kinds with

idity and accuracy by unskilled labor.

. Other objrats of the invention are to im-

40 prove routing machines in the particulars
hereinafter described and set forth in the
claims.

A machine embodying the invention com-
prises a supporting frame or structure adapt-

&

& noe
LREES

55 ad to-be moved about in any direction, and a.

plurality of driven cutters, which are mount-
od 0n the frame and project therefrom so as

to enter or engage the work, the cutters bear-
ing u fixed relation to each other when in op-

40 eration but being capable of having their re-
ation to the work changed by shifting the
supporking frame, whereby the cutters can

be made to travel in the same path or in dif-
foreni paths, whether parallel with each

-or not, whereby parallel sided or irreg-

m-Ehe diameter of one cutter to ap-
nce between the far-

- dlist

‘orably portable, carry-
; of anv suitable kind for
the cutters, and is adapted to rest upon and
moved ahout on a supporting or pattern
plate or surface having gulde openings
55 through which the cutters work and by whieh

3 ents esn be made varying I

l

.opening a.

they 'are guided as the machine is moved
about. The pattern plate is adjustable te
enable the cuts to be made in the desired lo-
cation and relation on the work, and the pat-
tern plate is also preferably provided with

means for clamping or securing it on the -

work. L
In the accompanying drawings, congisting
of three sheets: Figure 1 is a sectional eleva-
tion of a routing machine embodying the in-

‘vention, showing portions of the supporting

table therefor and the work. Fig. 21sa plan

‘view, on a reduced scale, of the machine

table and work, showing the routing machine

“in horizontal section. Fig. 3 is a transverse

sectional elevation of the machine table in
line 3—3, Fig. 2. Fig. 4 is a fragmentary
transverse sectional elevation, on an en-

larged scale, in line 4—4, ¥ig. 2, showing the

means for adjusting the machine table ver-
tically toward and from the work. Fig. 5 is
o plan view, partly in section, of the base
frame for the table st>wn, the cutters in
section. Fig. 6 is a longitudinal sectional
elevation of the machine table in line 66,
Fig. 2. Fig. 7 is a plan view of a pattern
plate provided with separate guide or gage
strips for the cutters. Fig. 8 i1s a fragmen-
tary section, on an enlarged scale, of the
pattern plate in line 8—38, Fig. 7. Figs. 9
and 10 are diagrammatic views, showing
different positions of the cutters for produc-
ing cuts of different kinds.

Like letters of reference_refér- to like parts .

in the several figures. - .

A, Fig. 1, represents the frame of the rout-
ing machine. This frame may be of an
cuitable form and construction but is pref-
erably in the form of bell-shaped casing,
having a flaring open bottom and- proviaad

- at the upper portion thereof with air inlet
The machine is intended to be -

moved about upon a sup orting surface or
plate and the frame is therefore provided
with roller supports B to insure greater free-
dom of movement of the machine. The
roller supports.shown consist of balls con-
fined in ball sockets b at the base of the
frame. The frame or casing supports the
cutters and their driving motor or mechan-y
ism and also incloses these parts to protéct!
them and guard the operator from injury by
contact with the cutters or driven parts of:
the machine. ' g

C represents the driven cutters or routing-
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knives.
ters, two being preferably employed in the
machine shown in the drawings, journaled
to rotate about vertical nxes and they extend
far enough below the bottoin of the fraine of
the machine to enter or engage the work ar-
ranged below. the saine.  These cutters are
secured to the lower ends of vertical shafts
¢ which are journaled in suitable bearings in
a yoke or part D whicl is inclosed within and
supported by the inain frame A.
shafts are drivenfrom a common drive shalt
E through suitable gear wheels ¢ ¢ ¢, and
the drive shaft is also journaled in suitable
bearings in the yoke or part D of the frame
and constitutes the armature shalt of an

Cor plate K.

The cutter

electric motor K of any usual or approved |

type supported by and inclosed within the
main-frame A. The described manner of
mounting and driving the cutters is not of

the essence of the invention and they could :

be mounted in any other suitable way and
driven by-any other suitable motor or driv-
ing mechanism. The cutters, however,
bear a substantially fixed or constant rela-
tion to each other and to the machine, but
the machine is capable of being moved and

“turned in any direction, so that the relation

of the cutters to the work can be variously
changed. .

A balance wheel G is secured to the upper
portion .of the armature shaft above the
commutator of the motor, in the muchine
shown, and the spokes g of this wheel are
shaped to form fan blades, or fan blades are
secured to the balance wheel in any suitable
manner, so that in the rotation thereol a
downward” draft is created in the machine
around the motor and the bearings for the
same and the cutter shafts.
cutters is thus prevented from rising in the
casing and collecting on the hearings, and
the working parts arc kept cool. This wheel
can be used or omitted as desired. '

The. portable machine above deseribed is
used in connection with a portable support,
or table upon which the machine rests and is
moved about, and the support has openings
through which the cutters extend to the
work and guiding surfaces against which
parts of the machine bear to direct the cut-
fers as the machine is moved about on, the
support. In the machine shown the cutter
shafts are provided above the cutters with
loose rollers or collars 1T for this purpose and
adapted to roll against guide edges surround-
ing the openings in the table or pattern plate
through which the cutters extend.

The machine support or table shown in the
drawings, sce Figs. 2, 3, 5 aud 6, comprises a
base frame I which is secured to the work or
Jboard to be cut-and whicl is adjustuble longiz

Dust from the |
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There are a plurality of these cut-! the guide openings forthe cutters and which is

rotatably or angularly adjustable on the top
The base frame, see Fig. 5, is
rectangular, having end bars ¢ connected by
a front bar?/, a rear bar 42, and an intermedi-
ate or clunping bar 3. The end bars ¢ are
adapted Lo rest upon the top of the work or
hourd to be cut, and their undersides are re-
cossed or cut away to receive the work or
board so that the clamping bar and front bar
of the frame will extend down opposite the
edges of the work or board.  The recesses
of the end bars are wide enough to receive the
widest board to be operated upon. A clamp
serew 3* passes through s threaded opening in
the front bar of the base frame, being pro-
vided at its outer end with an operating knob
or handle and at its inner end with a clamp
head 4 to engage the edge of the board or
plank. By tightening up the clamp serew et
the work or board is clamped between the

“clamp bar and serew, and the frame is se-
curely fixed to and supported by the work or

!

tudinally thercon, a top or plate K which i,

adjustable transversely on he base frame,
and a pattern plate L which is provided with

i

Jwork.

board. It can thus be secured to the board
or plank at any desived portion of the length
thercof. The top or pllatv K rests and is
movable transversely, or forwardiy and rear-
wardly upon the end bars of the base frame
and has end flanges £ depending beside the
end bhars of the base frame to guide the plate
and hold it-from twisting on the base frame.
The pattern or guide plate L is preferably
circular and is located and rotatable in a cir-
cular opening Zin the top of plate K with its
upper surface flush with the upper surface of
the top or plate K. The plate rests at its
edge upon a depressed flange I around the
opening of the top or plate K and its center
has a thickened or depressed bearing I* which
rests upon a horizontal bearing bar or por-
tion £ of the base frame. This bearing bar
or portion is slotted transversely of the
frame, see Fig. 5, and a center bolt m, Figs. 3
and 6, passes through this slot and a center
hole in the pattern ant(- and is provided with
a nut m’ for clamping the pattern platg to
the base frame. This bolt serves to hold
hoth the circular pattern plate and the table
top in the position to whi('{x) theyareadjusted.
W&mn the nut is loosened the pattern plate
can be rotatably adjusted about the bolt to
any desired angle, and the table top K can be
moved transversely on the base frame to lo-
cate the guide.opening of the pattern plate in
the required position and relation over the
The nut 2/ for the bolt is preferably
scated in a depression in the pattern plate
with its top flush with the upper surface of
the pattern plate so as not 1o form an obstrue-
tion and prevent the free movement of the
machine over the pattern plate.

The pattern plate can Le provided with
one or more guide slots or openings similar in
shape to the cuts or grooves to be made.
The pattern plate shown in the drawings is
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intended: for cutting the angular grooves in
stair stringers to receive the stair risers and
treads, and the slot N is of right angular form
and is surrounded by guide edges » on which

the guide rollers H on the cutter shafts roll.

These guide edges converge from the outer

~ends of the legs of the slottoward the angle

" thereof to produce tapering or wedge-shape
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grooves in the stringer, and as shown, they
are beveled or undercut, see Fig. 1, to hold
the cutters down to the work.

The slot N can bé located in the proper po-
sition over the stringer by the required ad-
justment of the 'table base frame, top and
pattern plate, to give any desired length of
the tread and riser portions of the grooves
and angularity thereof on the stringer. Af-
ter the pattern plate is adjusted and secured
the machine is placed thereon with the cut-
ters depending through one end of one leg of
the slot and is turned horizontally until the
guide rollers bear against the opposite guide
edges. After starting the motor the machine
is moved along over the pattern plate, being
pressed or turned as required to hold the
guide rollers firmly against the guide edges.
When the angle of the slot is reached the ma-
chine is turned so that the cutter shafts will
enter the other leg of the slot and is moved
along this leg of the slot and the rollers
pressed against the guide edges as before.
The machine being free to turn and shift on
the pattern plate the rollers will follow the
guide edges and cause the cutiers to cut in
corresponding paths whether the guide edges
diverge, as shown in Fig. 2, are parallel, or
bear other relation to each other. The guide
slot W has the usual nosing extension n’ at.its
angle in line with one of its legs, for cutting
the nosing grooves, and this extension is

- preferably formed in a separate piece n* de-

tachably secured in the pattern plate and
adapted to be replaced by another piece in
which the nosing extension will be in line
with the other leg of the slot for routing the
grooves in the opposite stringer. Separate
nosing pieces n? can be provided for differ-
ent shaped nosings.. For cutting stringer
grooves of different widths interchangeable
pattern plates can be provided having guide
slots of proper widths, or if preferred, the
guide slot ean be made wide enough for the
widest grooves and separate templet strips
n? provided to be secured in the legs of the
slot, as shown in Figs. 7 and 8, when it is de-
sited to cut narrower grooves. Preferably
each leg of the guide slot is provided along
one edge with a scale n* to indicate the
lengths of the corresponding groove which

* will be cut in different positions of the pat-

tern plate, and the civeular edge of the pat-
tern plate is provided with graduations n* or
is otherwise provided with a protractor scale
to enable the pattern plate and guide slot to-
be set at a desired angle. The table top i+

23]

also provided at opposite ends with adjust-
able seale bars O for aiding in correctly posi-
tioning the table for successive grooves in the
stringer.  The scale bars shown are slidable
in and out in.grooves &
are secured by set screws (%

The support or patiern plate shows in the!

drawings is for use in grooving stair stringers
but the machine is not limited to this use, and
by providing pattern plates with openings
and guide edges or faces of proper shape 1t
can be emploved for performing many differ-
ent kinds of work, 'The cietters can be made
to travel one behind the other and cut a path
with parailel sides of & width equal to the
diameter of one cutter, indieated in the
diagram, fig. 9, or they can be shifted by
turning the machine on the
face, to cut paths of different widths and
shapes, as i Thus
by providi

o)

0 g

W

Heated in Figs. 5 and 10,
cutters of different sizes and
r'e

aJo X

4

' kinds, and guiding me of different forms
) & fe) ! "
OF arrangeme t variety of work can

performed.
The supporting surface for the machine, or
B by Y . )
the cutters can bLe made adjustable toward

cut of the
the entire table wi
justed vertically

pose a roller P, Figs. 2 and 4, is arranged in
the recess or eut away portion of cach end
bar of the base frame and is journaled In
boxes » which are adjusted vertically on the

£ s : R G
onil bars by adjusting screws p’ or ofher
e dy o A Y

means with whach the table is provided,
The roilers P support the table on the board

v
i
[T
t

nt

V01
A
¢

in the table top and.

e pattern plate is ad-
the work, for which pur-
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or work, and the distance of the pattern plate |

from the latter and consequently the depth
to which the cuiters enter the work can be
regulated-as desired, by adjusting the rollers
up and down.  The rollers ¥ rest crosswise
on the board or work and when the table is
unclamped it ean be readily rolled along the
board to the desir-d position.

The described construetion of the table
with the
the same and the patiern plate is desirable,
but these parts can be modified without de-
parting from the principle of the machine,
which will operate in a =linilay manner re-

adjusting and securing means for.

105 -

11(}

115

gardless of the nieuns wherehy the pattern

plate or guiding means for the cutters are se-
cured to and adjusted relative to the work,

The invention furthermore is not limited-

to the particular construction and manner
of supporting the {rame or part carrying the
eutters, so long s such franie or part is capa-
ble of being freely turned and moved about
over the work to vary the relation of the cub-
ters thereto and thus adapt them to cut in
the same or dilferent paths. :

T elabm as my Invention: .

1. Tu s routing machine, the combination.
of a plurality of cutiers, driving means there-
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for, and a frame in which

‘ments of the frame, substantially as set forth.

4

for, a support in which said cutters are
mounted and which is freely wovable with
respect to the work to change the relation
of said cutters to the work, and means for
guiding said cutters in the movement of said
support, whereby said cutters witl cut in
paths parallel with each other or bearing
any desired relation to each other depend-
ing upon the movements of sald support,
su%stantia]ly as set forth.. :

2. In a reuting machine, the combination
of a plurality of cutters, driving means there-
sald cutters are
mounted in substantially fixed relations to
each other and which is freely movable and
rotatable with respect to the work to change
the relation of the cutters to the work, sub-
stantially as set forth.

3. In a routing machine, the combination
of a plurality of rotary cutters, means for |
driving the same, a frame in which said cut-
ters are mounted and from which they ex-
tend downwardly to enter the work, and
said frame being freely movable to change
the relation of the cutters to the work, and
means for guiding said cutters in the move-

4. Tn a routing machine, the combination
of a plurality of cutters journaled to rotate
about vertical axes, driving means therefor,
a supporting frame for said cutters which is
movable freely and rotatable to change the
relation of the cutters to the work, and guide
means for said cutters, substantially as set
forth. .

5. In a routing machine, the combination
of a frame which rests upon and is freely mov-
gble on a supporting surface, a plurality of
cutters which are mounted in said frame and
project below the same to enter the work,
means for driving said cutters, and means
for guiding said cutters in the movements of
said frame, substantially as set forth.

6. In a routing machine, the combination
of a supporting frame which rests upon and
is freely movable and rotatable on a sup-
porting surface, a plurality of cutters which
are mounted in said frame and project below |
the same to enter the work, and a motor sup-
ported by said frame for driving said cutters,
the relation of said cutters to sach other
being substantially constant but their rela-
tion to the work being changed by the move-
ments of said frame, substantially as set
forth.

7. In 4 routing machine the combination
of a supporting frame which rests upon and
is frecly movable and rotatable on a sup-
porting surface, a plurality of cutters jour-
haled on said frame to rotate about vertical
axes and projecting below said frame to
enter the work, a motor supported on said
frame for driving said cutters, and means |
for guiding said cutters, substantially as set |
forth.

877,894

3. In a routing machine, the combination
of a plurality of cutters, a frame in which
saidl cutters are mounted in’substantially
fixed relation and which is movable and
rotatable to change the relation of the cutters
to the work, guide faces, and parts on said
machine which travel against said guide
faces to ditect said cutters as the machine
is moved with respect to the work, substan-
tiadly as set forth.

9. Tn a routing machine, the combination
of a plurality of cutters, a supporting frame
thercefor, means for driving said cutters, and
a pattern plate on which said frame is freely
movable and which is provided with an open-
ing through which said cutters project to
enter the work, said cutters being mov-
able in said opening to change their relation
to the work, by the movements of said frame,
and gcuide faces on said pattern plate to
divect said cutters, substantially as set forth.

10. In a routing machine, the combina-
tion of a supporting frame, a plurality of
cutters, shafts therefor journaled in said
frame, means for driving said cutters, a pat-
tern plate provided with an opening through
which said cutters extend to enter the work,
guide faces on said pattern plate and parts
currounding said cutter shafts which bear
against said guide faces to direct sald cutters
during the movements of said frame over
said pattern plate,

11. In a routing machine, the combina-
tion of & pattern plate provided with an open-
ing, a frame which is. freely movable  and
rotatable on said pattern plate, a plurality
of cutters, shalts for said cutters journaled
in said frame, means for driving said cutters,
rollers on said cutter shafts, and guide faces
on' said pattern plate against which said
rollers bear to direct said cutters and change
their relution to the work as the cutters-are
moved along in said opening, substantially
as set forth:

12. The combination of a routing anachine,
and a portable support and guide table there-
for ¢comprising clamping means constructed
to he securced to the work, and a pattern
plate which is supported by said clamping
means over the work and is provided with an
anobstructed surface on which said machine
is supported and {reely movable, with. an
opening through which' the machine cutters
extond to the work, and with means for
guiding the cutters, said pattern plate being
adjustable in different directions on said
chimping means, substantially as set forth.

13. The combination with a portable ma-
chine support having an unobstructed. ma-
chine-supporting surface and provided with
means for securing it over the work, of a port-
able machine which is supported by and is
freely movable on said supporting surface
and comprises a motor and a cutter driven
by said motor and projécting below said sup-

substantially as set forth.
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(. ’ -
porting surface to the work, and codperating |
art§ on said machine and support for guid-

chine on said supporting surface, substan-
tially as set forth. "1 :

14. The combination with's portable ma-
chine support adapted to be laced over the
work and having an unobstructed machine-
supporting surface, and means at the under-
side of said support for gecuring it on the
work, of a portable machine which is sup-
ported by and is freely movable on said sup-
porting surface and comprises a motor and a
cutter driven: by said motor and projecting
below said’ supporting surface to the work,
and’ gooperating parts on said machine and
support for guiding said cutter in:the move-
ments of said machine on said supporting
surface, substantially as set forth.

15. The combination of a routing machine,
and a supporting and guide table, therefor
comprising a base frame, means for securing
the same to the work, a top which is adjust-
able horizontally over the work on said base
frame, and a pattern plate which is rotatably
adjustable on said adjustable table top ant
is provided with a guide opening for the cut-
ters of said routing machine, substantially
as set forth. S

16. - The combination of a routing machine,
and a table comprising & base frame, means
for securing the same to the work, a top
whieh is adjustable transversely on said hase
frame, a pattern plate which'is Totatably ad-
justable on said top, and a single securing de-

vice for said top and rotatable pattern plate, |

substantially as set forth. _
17. The combination of a routing machine,
sing a base frame con-

 of said routing machine, an
Musting

structed to be placed over the work, means

for securing. the same on the work, & pattern

plate on which the routing .machine is sup-
ported and which is transversely and rota-
tably adjustable on said base frame and is
provided with a guide opening for the cutters
of said routing machine, and means for ad-
justing the height of the pattern plate over
the work to regulate the depth of cub of the
cutters, substantially as set forth. :
18. The combination of a routing machine,
and a portable table comprising &
constructed to be placed over the work,
means for securing the same on the work, a
top which is adjustable transversely on said
base frame, a pattern plate on which the
routing machirie is supported and which is
rotatably adjustable on caid table top and is
provided with a guide opening for the cutters
means for ad-
said base frame vertically to regulate
the depth of cut of the cutters, substantially
as set forth. ' '
" 15. The combination of & routing machine,
and o table comprising a base frame, means

| |-for securing the same to the worl, vertically

adjustable rollers which rest on the work and
support said base frame, and & pattern plate

1 which is rotatably and transversely adjust-

able on said base frame and is provided with

.o guide opening for the cutters of said rout-

ing; substantially as set forth.

Witness my hand, this 16th day of July,
1906. v
WGE L. KELLEY.
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