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UNITED STATES

PaTeEnT OFFICE.

VERNON ROYLE AND JOHN ROYLE, JR., OF PATERSON, NEW JERSEY.

ROUTING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 374,707, dated December 13, 1887,

Aypplication filed Junc 13, 1887, Serial No. 241,124,

To all whom it may concern:

Be it known that we, VERNON ROYLE and
JoHN ROYLE, Jr., both of Paterson, in the
county of Passaic and State of New Jersey,
have invented a new and useful Improvement
in Routing-Machines, of which the follomng
isa speclﬁcatlon

The invention relates to routing-machines
for use by engravers on wood, metal, and
other surfaces, and in which a rotating cutter
capable of being raised and lowered is carried
by a spindle upon a jointed lever; and the in-
vention relates to those machines which are
termed ‘‘clbow’’ machines, and in which the
cutter is maintained upon one arm which is
jointed to another arm, the latter being piv-
oted at its end to an upright post, so as to ac-
complish every movement by the swinging of
such arms, and in part to what are known as
““straight-line’’ machines, in which the cutter
is mounted upon an arm capable of sliding
lengthwise in a carriage or support having a
p1vo’ml center.

Certain features of ourinvention relate to a
novel means for applying a movable dog or
work-clamp which, in connection with the
fixed dog or work-clamp, serves to hold the
work upon a table. The operating-handle,
which engages withanotched barin the means
which make up these combinations of parts,
is elastic and constitutes a spring through
which the handle operates to move the dog or

" clamp, and the spring has an adjustable bear-

w
w
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_centric therewith.

ing for varying the elasticity of the handle-
arm, and by which the elastic handle-arm is
supported at any desired distance from its
end and the length of its elastic portion is va-
ried, as may be desired. In these combina-
tions of parts the bar which earries the mov-
able dog or clamp is supported by rock-shafts
and swinging arms to provide for its parallel
motion, and on one of these rock-shafts is a
bevel gear-sector, with which engages a mas-
ter-sector having a vertical axis, and a hori-
zontally- swinging lever or handle for operat-
ing this master-sector in a horizontal plane.
The invention also consists in other novel
combinations of parts, including a novel con-
-struction of bearings for an upright shaft or
spindle, and for an arm which i3 pivoted con-
They also consistina novel
construection of this pivoted first arm of the

-7 is a plan of the parts shown in-Figs.b

(Xo model.)

machine. Suech novel combinations alse in-
clude a novel construction of the bearing or

pivotal joint which connects the first and sec- s

ond arms, and which enables such bearing or
joint to be adjusted so as to prevent lost mo-
tion in the pivotal connection, notwithstand-
ing wear to which it may be subjected. The

novel combinations of parts also include a 5

novel construction of the second arm of the
machine. The novel combinations of parts
also include novel features in the construction
of the clamp -or chuck, in the work-spindle
which holds the rotating cutter, and in the
appliances which are used in connection there-
with, as hereinafter particularly described,
and pomted out in the claims.

In the accompanying drawings, Flgme 1is
a partly sectional elevation of a machine em-
bodying our invention and in which are em-
ployed twoarms jointed together, and thefirst
arm pivoted at the end for enabling the eut-
ting-tool or cutter to havea universal motion
1mpfu’ted to it. Fig. 2 is a plan and horizon-
tal section of snch parts as are necessary to
show the means for operating the wovable
work dog or clamp.. Fig. 3 is a plan of the
-machine. Fig. 4 is a front elevation thereof,
including a sectional view of the mechanism
for operating the work-dog and of the joint
and bearing for the first arm. Fig. 5 is a sec-
tional elevation of the cutter-spindle, together
with its appurtenances. Fig. 6 is an eleva-
tion of the cutter-spindle and appurtenances
in a plane at right angles to Fig. 5, including
a transverse secmou of the second arm. I‘]cr
and
6. Fig. 8 is a tranverse section npon about
the plane indicated by the dotted line x =,
Fig. 6, of the pulley which controls the cutter-
spindle. Fig. 9 is a horizontal section of one
of the bearings which snpports the cutter-
spindle. Figs. 10 and 11 are a longitudinal
section and an end view, upon a larger scale,
of the chuck which holds the cutter; and Fig.
12 is a plan, and Fig. 13 a vertical section on
about the plane indicated by the dotted liney
¥, Fig. 12, of a straight-line machine embody-
ing certain features of the invention.

Similar letters of reference designate corre-
sponding parts in all the figures.

Referring first to Figs. 1 to 11, inclusive, A
designates a hollow standard of cast metal, on
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which is supported a horizontally-extending
table or frame, B, constituting a work-table.
This frame constitutes a work-table, whereon
the work, C, is secured by means of a station-
ary clamp or dog, C', which is adjustable to
suit work of d]ffexent; sizes, and which after
adjustment is secured by a screw and hand
wheel, ¢. In connection with the fixed dog ¢’
we employ a movable or adjustable work-dog,
C*, which has a shank adapted to be inserted

within a series of holes, ¢, formed in an up--

per bar, C*. This bar C* is carried by means
of arms C4 arranged in pairs and mounted
upon rock-shafts C° C*. The rock-shafts are
journaled in a hanger or bracket, C', which is
secured by bolts ¢* upon theunder side of the
table or frame B, as best shown in Fig. 1, and
which are also represented, together with the
rock-shaft and arms, in Fig. 2. It will be
readily nnderstood from the above description
that any movement of one rock-shaft, (%, in
the direction of the arrow s in Fig. 1, will
move the clamping-dog €’ against the work, C,
and will press the htter in contact with t;he
fixed dog C'.

Each pair of arms C' may be made as one in-
tegral casting, the two arms projecting froma
hub which is journaled npon a pin; but the
same result would follow if each pair of arms
were fastened directly to the pin, and the pins
C* C% upon whichthe arms turn, we have desig-
nated as ‘“‘rock-shafts.”” Upononeoftherock-

_ shafts, C% isa bevel gear-segment, ¢*, and adja-
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cent theretoand engaging therewithis a second
segment, ¢, which constitutes a master-seg-
ment, rotating in a horizontal plane upon a
vertical axis, ¢*. This axis ¢, as best repre-
sented in Fig. 4, may have a flange, ¢*, whereby
it is bolted to the under side of the table B,
and upon this pin or axis ¢ may turn the mas-
ter-segment ¢'. The master-segment ¢* has a
tangential arm, ¢, to which is secured at ¢’ a
handle-arm, ¢’, provided at the end with a
handle, ¢, and this handle-arm or handle is
elastic or yielding and constitutes a spring
which is capable of engagement with the

notched bar ¢" to hold it in different positions

to which it may be adjusted. The tangential
projection ¢’ affords a flat surface for the
spring handle-arm ¢’ to bear against, and the
extent of this surface may beincreased by slid-
ing a collar, ¢*, upon the projection ¢* from
the master- segment and thereby ofter a shorter
length of the arm which is elastic. By mov-
ing the collar backward or forward upon the
projection ¢® it will be seen that the length
of the handle-arm which is made ava,llable
for purposes of elasticity may be increased or
diminished, as may be desired, to give the
movable dog C? the desired and most effective
hold upon the work, and to enable the handle-
arm ¢ to be engaoed with any tooth desired
of the notched bar ¢”, and so hold the dog C
firmly upon the work.

ddesignatesarotary cutter which is clamped
in a chuck, @, hereinafter described, carried

374,707

by the rotary cutter- spindle D.. The cutter-
spindle D is supported directly by an arm, D’
¥, which is jointed to another or first arm, D?
D" and this first arm has its portion D’ con-
structed with asocket or sleeve, D?, which sur-
rounds a post, D"
flange, d’, whereby it is secured through proper
screws, d totheupper portion of a bracket, D7,
secured by screws d*, or bolts, upon the table
B. This bracket D is constructed with a gap
or recess, D*—that is to say, it is in the form
of a U laid upon its side—and the upper por-
tion of the bracket D greatly overhangs the
table or bed B and brings the support of the
arm D? D*nearer to the cutter-spindle D, while
at the same time it permits of sufficient room
for the reception of work into the bracket and
beneath the overhanging portion.

The arm D’ D' is of peculiar construction,
inasmuch as its portion D® consists of a hollow.
casting, (shown bestin Fig. 4,) and constructed
with a socket or sleeve, D° and the portion D*
of said arm consists of a pipe or eylindric
rod screwed or otherwise secured into the cast-
ing at the point d*> and projecting beyond the
same. The extremity of the arm D* whichis
constructed of pipe, may be forked, as shown
at @°, and have pivoted within it a block, d,
which can swing freely in a horizontal plane,
and through which passes a handle-bar, D
constructed with a handle, &, and notched at
its lower edge to engage the block d'. This
construction of the handle-bar D" is similar to
that shown in our Letters Patent No. 193,555,
granted July 24, 1877, atud we therefore make
no special claim to its construction. The post
D?® is hollow, and the socket or sleeve D°,

 mounted thereon has likewise a flange, &,

which is capable of turning on the flange &,
and the turning movement is limited by a
screw, d, passing through a slot, d", in the
flange d*. The flange @' givesa broad bearing
for the sleeve or socket D5 and the arm D’ D*
can therefore be swung re‘idlly upon the post
D® as may be desired.” The projection D* of
the arm D’ consists simply of a handle-bar,
which may be hollow, and which is free to
slide upon the top of a gunide, 4% so as totake
the weight of the parts off the rotary cutter.

Within the hollow post D is arranged a cen-
tral or driving shaft, E, which may be fitted
to a bearing-block constituting a step-bearing,
e, fitted in the lower part of the post, and
which at its upper portion is fitted as a jour-
nal to a bearing, ¢, secured as a bushing
within the upper part of the post. Upon the
shaft or spindle K is secured a pulley, E',which
has formed integral with it or rigidly se-

cured to it a pulley, E?, and above the pulley :

i? is a third pulley, E’, which is secured to
the shaft 8. The pulleys E' E* may be rotated
as one piece upon the shaft, and the top of the
bearing ¢’ is constructed with a cup, ¢, to re-
ceive the grease, the hub of the combined
pulleys E F? entering somewhat into this-cup.
The pulley E’ may be fast or loose upon the

The post D* may have a’

70

8c

85

90

95

I(O

103

110

11§

120

130

%W"‘mh

b



IO

IS

2C

25

30

35

.40

45

50

55

60

65

374,707

drlvmg shaft B, as may be desired, and by
means of a belt- slnpper ‘E* a driving- belt may
be shifted from the pu]ley E? onto the pulley
E?, and vice versa. When the belt is shifted
onto the puiley E the pulley E, through a
belt, E°, transmits motion to a pulley, E
mounted upon a turn-table connection be-
tween the arm D? D* and the arm D’ D% The
belt-shipper B* is carried by an arm, ¢, from
a sleeve, €', which is mounted-upona guiding-
rod, &, and -on the sleeve ¢ is an arm, &
through which said sleeve and the shipper E*
upon it may be raised by arod,¢’. The lower
end of the rod ¢, which is guided in the table
or base B, has counected with it a lever, Ef,
fulerumed at €% and with the opposite end of
which is connected a rod, ¢, leading down-
ward to atreadle, ¢°. (Shownin Fig. 4.) The
treadle is upon a rock-shaft, ¢, and therod ¢’
is connected with an arm, ¢, upon said rock-
shaft. When the treadle ¢ is pushed down,
it passes beneath and is retained by a latch,
e pivoted at ¢“, but which by.gravity as-
sumes the position shown in Fig. 4.

The construection of the turn-table counec-
tion between the arms I’ D* and D® D* is best
shown in Fig. 1. This turn-table connection
consists of a lower part or portion, F, fitted to
slide upon the pipe-extension D* of the arm
D? and constructed with a broad flat upper
surface, and an upper: portion, I, which forms
a part of thearm D'D% The part D’ is broad
at the part F', as best shown in Figs. 3 and 1,
and of little depth; but at the farther end and
nearer the rotary cutter-spindle D it is of less
width and increased depth, as best shown in
Fig. 1. The pulley Ef, which rotates upon a
fixed spindle, E% has formed integral with it
another pulley, E°, from which a belt, E¥,
passes to a pulley, E", upon the cutter-spindle
D.  Within the lower part, F, of the turn-
table connection is fitted as a screw-threaded
plug a bearing piece or washer, f, and an up-
right spindle, which constitutes a central post
on which the pulleys E* ¥’ turn, is shouldered
at f’, and provided with a nut, f? for secur-

ing the pulleys upon if, and is shouldered

again at f* to bear upon the piece f, and thence
projects downward through the part F, which
slides upon-the bar or pipe D* and is provided
at the bottom with a nut, /*, for tightly secur-
ing it in place.

Now, it is obvious that if the shounlder f*
bear upon the face of the part F, the facing-
off of the parts F F" would reduce the thick-
ness of the parts through which the spindle
or post E® extends; bnt when this oceurs the
plug or bearing- mece fiis correspondmg]y
set down mthm the part F, and provision is
afforded for securing the post E® firmly in the
part F, and at the same time énabling it to
hold the part F' securely in place, so as to per-
mit it to turn relatively to the part F and still
prevent its wabbling on said part. However
much it may be necessary, owing to the in-
creased wear, to cut away from the faces of the

-represented as divided or slotted at A".
_bearings /' and their linings A’ are. arranged
.with the .slots or lines of division opposite

' gpindle D.

parts F I, thepart B may always be prevented
from any wabbling or lost motion on the post

E? by setting’ down or screwing the bearing-
plug f into the part F. .

Upon the end of the arm portion D? which
is square or of rectangular form, as at d¥, is
fitted a stock-piece or upright guide, H, and
to a dovetailed projection or gib, 2, upon this

guide a slide, H’, may be mioved by an upright.

serew, %', operated by a handle, 2. No spe-
cial description of these parts is necessary, as

they are very similar to the slide-rest upon an

ordinary lathe. The part &* of the arm has a
dovetailed groove, I*,- wherein is fitted a cor-

-respondingly-headed bolt, 7*, which secures
the stock-piece H upon the arm in any desired

position. This stock-piece is also secured by

‘bolts %%, which project transversely through
.it and the arm D7 ad besb shown in- Fws 5

and 7.
‘Upon the slide H’ are constracted bearings

-1’ for the catter-spindle D. The construction’

of these bearings is best understood from Figs.
5,6, 7, and 9.
vided at A, and by screws A* is tightly closed
upen bushings or linings A%, which are here
The

each otker, as shown inFigs. Tand9. When
the screws h® are set up so as to tighten the
bearings, the bearings are madeslightly oval,

slots or divisions 4 of the lmmvs or busblngs

I’ being opposite the divisions or slots A7 in’
.the bearings this distortion of form is in a

Each bearing 7° is split or di-
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~as will be well understood; but owing to the

100

measure corrected and a true cylindric bear- "

ing is afforded for the cutter-spindle D. A.

lubricant is supphed to the cutter - spmdle
from oil-cups 4, provided with feeding-tubes 7,
by caplllaly traction, and the oil-cups i are

105

held in place each by a clamp, %, in a well- .

understood manner.

The cutter- spmdleD is hollow,and bhrouoh'

it extends a rod, 4%, provided Wlth a head, 7%,
wherebyit may beturned to engage by a screw-

thread the upper end. of the split chueck d’,
which receives the cutter d. The split ehuck
d has its lower end, which is tapered at 4’ and
which fits a corresponding taper-seat, 4, in the
end of the cutter-spindle, split or slotted at4',
and consequently when, by turning the rod«,

- the chuck is drawn upward into the cutter-
- spindle D the elasbic jaws thereof are tight-

ened upon the shank of the cutter d, and the
chuck is thereby held securely in place _
Upon the cutter- spmdle D is a shoulder, #,

~above which is a washer, ¢, bearing upon the
Above thelo_wer bear-. 1

end of the bearingh,
ing A% is another washel % and- above this
washer a pulley, EY, is clamped upon the
The body of this pulley may be
split or slotted, as at 4, and by a nut, ", ap-
plied to its hub, may be contracted tightly
upon the spmdle D. The nuti* may be con-
structed so as to form an oil-cap, 4%, into
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which the bushing 4° of the upper bearing pro-
jects, and the pulley E" may have a tubular
sleeve or covering, H’, secured in place be-
tween the nut i and the shoulder at the bot-
tom of the pulley. Inthis way the parts are
assembled so asto compensate for wear and so
as to prevent the longitudinal movement of
the cutter-spindle D in case of any lost mo-
tion.

In the example of the inventicn shown in
Figs. 12 and 13 the upper portion of the

- bracket D" has projecting upward from it a
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5 of which will soon be described.

hollow post, D% and within this hollow post
is -arranged the spindle or counter-shaft E,
which is fitted to the bearings e ¢/, consisting
of blocks or bushings inserted in the post.
Upon the npper end of the shaft or spindle E
are mounted the pulleys E' E formed integral
with each other, and aloose pulley, E* aspre-
viously described with reference to Fig. 4.
The hollow post has a flange, d’,whereby it is
bolted by screws d* to the bracket or hanger
D7, and the post has mounted upon its exte-
rior two sleeves or sockets, D° I, the purpose
The sleeve
D® has arranged upon it a transversely-pro-
jecting shank and slideway, J, provided with
rollers j, which guide and support a bar, J’,
and upon this bar is mounted a cutter-spindle,
D, in a manner similar to that described with
reference to the preceding figures. The edges
of the bar J’ bear upon the rollers j and pro-
vide for the sliding of such bar in the direc-
tion of the double - headed arrows shown in
Fig. 12 with as little friction and resistance
as possible. From the sleeveor socket I pro-

“jeets an arm, I, earrying a spindle on which

are two pulleys, E° E’, similar to those before
described. From the pulley E' a belt, E
transmits motion to the pulley E% and from
the pulley E® a belt, E", transmits motion to

.the pulley E" upon the cutter-spindle D.

J* designates a handle-bar which at one end
has a pivotal and sliding connection, 57, with
a bar, J% which is pivoted at j*to the carriage
J, and by means of the handle-bar J* the bar
J’ may be slid lengthwise through the carriage
J,while by means of such bar or arm J’, which
has an extension, D% bearing upon the track
or way d“, the bar J' may be swung to and fro
in a direction transverse to its width, and the
belts E* E" meanwhile accommodate them-
selves to changed positions of the spindles to
and from which they convey motion.

In order to keep the work free from chips at
the point of cutting, we have represented fan-
blades as projecting from the spindle D near
its lower end, and which serve by the blast of
air they produce to blow away the chips or
cuttings. Incutting theside strain is all upon
one side of the cutter d, and to hold it more
securely in the chuck d’ we have represented
the rod ¢ as having at the lower end a pro-
jection, o, which bears against the end of the
cutter-shank.

What we claim as our invention, and desire
to secure by Letters Patent, is—

1. The combination, with the work-table of

a routing or molding machine, of a fixed dog
or work-clamp, a movable dog or clamp, and
an operating-handle and notched locking-bar
for clamping it upon the work, aspring through
which the handle operates to move the dog or
clamp, and an adjustable bearing for varying
the elasticity of the spring, substantially as
herein described.
" 2. Thecombination,withthe work-table and
fixed work dog or clamp of a routing or mold-
ing machine, of a movable dog or elamp, an
elastic lever or handle arm through which said
movable dog or clamp is actuated to hold the
work, and an adjustable bearing-block through
which the elastic lever or arm is supported at
any desired distance from itsend, and a notched
locking-bar for the lever or arm, substantially
as herein described. '

3. The combination, with the work-table and
fixed dog or work-clamp of a routing or mold-
ing machine, of a bar carrying a movable dog
or clamp and supported by rock-shafts and
swinging arms to provide for its parallel mo-
tion, a master bevel gear-sector having a ver-
tical axis and engaging a corresponding sector
on one of the rock-shafts, and a horizontally-
swinging lever or handle for operating said
master - sector, substantially as herein de-

-seribed.

4. The combination, with the work table B
and the dog C, of the bar C*, carrying the dog
C*, the rock-shafts and arms supporting said
bar, the bevel gear sectors ¢ ¢*, the elastic
lever or handle arm ¢’, secured at ¢’ to the
hub of thesector ¢!, the sliding block ¢*, form-
ing an adjustable bearing for said lever or arm,
and the locking-bar ¢", substantially as herein
described.

5. The combination, in a routing or mold-
ing machine, of a bracket, as D', the hollow
post Df, mounted thereon, the first arm por-
tion, D’) journaled upon the exterior of the
post, and the main shaft.or spindle having
bearings within the post; substantially as
herein described. ,

6. The combination, in a routing or mold-

‘ing machine, of a supporting-bracket, as D',

the hollow post Df having a laterally-extend-
ing flange at the base, the first arm portion,
D? journaled on the exterior of said post and
having a flange which is afforded an extended
horizontal bearing on the flange of the post,
and a main shaft or spindle journaled within
the post, substantially as herein described.

7. In a routing or molding machine, the
first arm composed of a hollow casting or body
portion, D’ and a cylindrical - extension, D,
therefrom, substantially as herein described.

8. In a routing or molding machine, the
combination, with the first and second arms
jointed by a turn-table connection, the lower
member or plate of which slides upon the first
arm, of a shouldered post or shaft secured in
said lower member or plate and on which turn
the transmitting-pulleys,and the bearing-piece
f, adjustable relatively to the face of the lower
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member or plate and against which the shoul-

der of the post or shaft bears, substantially as
herein described.

9. The combination of the first arm and the

5 lower member or plate, F, mounted thereon

and containing in its face the adjustable piece

/, the second arm portion,I; having the plate

or turn-table member F',cup-shaped at the top
to contain oil, the post or fixed shaft E?, se-
10 cured in the member or plate ¥ and having
ashoulder bearing against the adjustable piece
f, and the pulleys E* F’, turning on said post
or shaft and having their hub entering the
cavity in the plate or member I, substantially
15 as herein described. g
10. The combination, with the first arm of
a routing or molding machine, of the second
arm portion, D', having a turn-table connec-
tion with the first arm and increasing in depth,
20 but decreasing in width toward its outer end,
where it carries bearings for a cutter-spindle,
substantially as herein described.
11, The combination, with the spindle D,
having a taper socket or seat, 4%, and the fan-
25 Dblades on itg exterior, of the taper and split

chuck &, and the rod &, extending through |

the spindle and engaging the chuck for draw-
ing it into the taper socket or seat, substan-
- tially as herein described.

12. The combination, with a spindle having 30
a taper socket or seat, of asplit chuck having
an internal thread at its back end aund a
conieal exterior fitting the taper seab, and a
rod, &, extending through the spindle and
screw-threaded at the end nearest the cutter 35
to engage the chuck, and having a bearing by
its inner threaded end against the end of the
shank of a cutter introduced in the chuck,
whereby a cutter made separate from the said
rod is prevented from working into the ehuck, 40
substantially as herein described.

13. The combination, with a cutter-spindle
having a shoulder, ¢, near its lower end,-of
upper and lower bearings therefor, and a pul-
ley secured to the spindle between the bear- 45
ings and serving in connection with the shoul-
der on the spindle and by bearing against the
end of one of the bearings to prevent length-
wise movement of the spindle, substantially
as herein desecribed.

VERNON ROYLE.
JOHN ROYLE, Jr.
Witnesses:

C. F. MAGER,
SIDNEY FARRAR.



