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1

My invention relates to-mechanism for cutting
contours.

A purpose of the mventlon is to cut. an edge
or surface contour in accordance with a pattern
different from the contour cut.

A further purpose is to determine the general
path of the edge of the work by a pattern -which
outlines the profile, and concurrently to. deter-
mine the angle which the edge cut makes to-a
surface. of the work by a form which autemati-
cally tilts the cutting tool about an axis.

A further purpose is to cut the profile of a
work piece by a rotary tool driven by a motor
and concurrently to tilt the motor about an axis
progressively as the cutting proceeds along the
edge of the profile, using a'track to determlne
the-extent of tilt of the motor.

A further purpose is.t0 use a flat surface, pres-
ent or- supplied, to support the work while it
is fed along a flat table surface, and progres-
sively and automatically to tilt g cutting tool

“so that the cut made lies at different angles with
the surface of the work, determining the changes
in the tilt of the cutting tool by a track which
permissibly may vary either in a plane perpen-
dicular to the cutting table or at any desired angle
thereto.

A further purpose is to fasten a piece to be
contoured to a lateral profile guide which deter-
mines the general outline of the edge being cut
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Further purposes will-appear-in the specifica~
tion and in the claims. ‘

I have preferred to illustrate my invention by
a single type only, selecting a form which is prac-
tical, effective, reliable and inexpensive and :at
the same time well illustrates the principles in-
volved.

Figure 1 is a side elevation of the structure em-
bhodying my invention. :

Pigure 12 is a- fragmentary view of Flgure 1
showing g slightly dlfferent means of support for
tilting purposes.

-Figure 2is a fragmentary. top plan showmg the
invention seen in Figure 1.

Figure 3-is .2 section of Figure.2. taken upon
line 3—3.

Figure 32 is g fragmentary view showmg parts .
in Figure 3 in g tilted position. .
Pigure 4 is a sectlon of ‘Figure 3: taken upon
line 4—4, .

Figure 5 is a fragmentary section of F1gure 3
taken upon line 5—5.

Figure 6 is a top plan view of the structure

~ seen in.Figure 3 partly sectioned.
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but is spaced from it and to mount a track upon '

the piece rigidly with respect to the profiling guide
and by it automatically to tilt the cutting tool
as the piece progresses past the cutting tool. '

A further purpose is to mount a profiling guide
upon. a piece to be cut, use the piece to define
the plane path of travel, move the piece past the
cutting tool while the guide is spaced uniformiy
with respect to the cutting tool by engagement

- of the guide with a bodily fixed member in proper
position wAth respect to the.cutting tool, thus
progressively determining the depth to which the
cutting tool cuts and. the path along which the
piece cut iravels, and at the same time to-carry
along with the guide and piece a second guide
for tilting the cutting tool.

A further purpose is to support a cutting tool
shaft-carrying a tool from an axis approximately
at a level with a surface. of a work sheet or plate
to be contoured and at the edge cut, to tilt the
axis of the driving shaft for the cutting tool
about this tilting axis according %o the projection
or retraction of a track which progresses with
the material cut. -
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Figure 7 is'a perspective view of one of the work
pieces used as illustrations.

Figure 7% is'a reduced.perspective view show-
ing a work piece having an irregular lower sur-
face ‘to which has been apphed a plane feeding
surface.

Figure 8 is a fragmentary perspective: view
showing the partsin Figure 1.

Figure 9 is an elevation similar to Figure 1 but
showing a slightly different form;

Figure 10 is a_ fragmentary top plan view-on
reduced scale showing a variant form of .track
to determine the angle of cut.

Figure 11:1is a reduced scale side elevation
showing the structure: of Figure 10.

In “the drawmgs similay numerals 1nd1cate
like parts.

One of the types of work upon which the pres-
ent: invention has been used successfully and
which well illustrates the adaptability and flexi-
bility of my invention is the cutting of ribs which
space and stiffen the top and bottom surfaces of
an airplane wing at and :hear the edge of the
wing. These ribs are much longer than they are
wide, are preferably-made from -a flat shéet of
metal, thus having parallel sides, of a freely cut-
ting light weight metal such as ‘aluminum or a
light metal alloy, and in use extend transversely
of the wing between the upper and lower bound=
ing surfaces of the plane wings and accommo-
date along their lengths and in their changing
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face angles to the varying angles of the surface
material from which the plane wing is con-
structed.

In conforming to the upper and lower inside
surfaces of the wings it is necessary specially to
cut the contour of the entire edge length, giving
different curves or shapes to the top and bottom
contour lines of the ribs or vanes and at the
same time progressively to alter the angle which
from point to point the edge faces of the ribs
make with the flat side surfaces of the ribs.,

The ribs differ greatly in edge. contours. more-
over at opposite edges, in widths and in angular
relation at opposite edges, each edge to. the fiat
sides at different distances from the tips of the
wings and at different widths of wing. There is
no recognizable relation aleng the lengths of the
ribs in the angles which their edge faces present
at any given distance along the rib lengths with
respect to the flat side surfaces of the sheets of
metal from which these ribs are cut.

In use for cutting these ribs or vanes my inven-
tion provides guides for a cufiting tool which trims
the edge faces of the. ribs while the ribs are slid
over- the flat surface of a table to support one
flat surface of each rib.

Describing first the structure shown in Figures
1t0.8:

Any suitable table, stand or frame 20 presents
a plane face or top. 21 which acts as a guide and
upon. which the work is slid to bring it into. en=.
gagement with a rotary cutter 22 upon shaft 23
(Figure 3) which is driven by a motor 24 of any
suitable type.

The motor is supported: to swing about: bear-
ings 25, 26 (Figure 2), which are adjustable in
height in order that the height above the. table
of the axis about which. the motor (and: hence
cutting tool). swings may be made equal to.the
height of one of the surfaces of the work which
is being cut. The adjustment may be secured by
altering the number or size of liners 27 beneath
suitable bearing blocks.

The central part of the table is.recessed at 28
to give room for the motor to swing. throughout
the rather narrow range which is: required: ang
for the cutting tool to.extend through the. table.
A dome 28, rotatable with. the shaft, covers the
upper part of the motor to.protect against chips;
cil, ete., getting into the motor.

Instead: of the bearing blocks and bearings
above the table to provide an adjustable. axis
above the table, about which. axis the motox, its
shaft and cutter swing, I may: provide the. same
axis, position. and corresponding. adjustment of
aXis. height above the table without: having any
projection above the. table, 'This is shown frag-
mentarily in Figure 12, in. which the motor.is.sup-
ported by posts 86 rigid with the.table fitting into
holes 31 in arcuate brackets 32; cne on each side
of the motor. The arcs center at the.intended
axis.

The. posts. fit- within the holes. to different
depths and: are held: in adjusted: position there
by set screws 33, The. motor is secured. to.curved

supporting. guides:.54. which fit. upon and slide.

along the arcuate brackets and have their centers
of curvature above.the table.

By the arcuate bracket guide. construction
equally with the construction, of:Figure I the mo-
tor, with, its 'shaft and cutter may be mounted.to
swing about an axis adjustable in height.located
above. the. table ‘but: with- a. clear-tabletop. not
aveilable in Pigure 1,

In the ferm showni in Figures 1-6:the motor is
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hung from the bearings by bands or straps 85 and
3% on opposite sides of the motor so that the mo-
tor may be made to swing parallel to the planes
of the paper in Figure 1, about the axis defined
by the adjustment p051t1on of the bearings.

t will be obvious that the support of the motor
in bearings may be varied greatly, and that what-
ever form they take the. bearings may be either
trunnion bearings or bearings which are capable
of serving the same purpose as trunnion bear-
ings.

The adjustment. of the bearing in practical
work is made so that the axis of the bearing
passes. through one. of the flat surfaces of the
work $1, the. upper surface as illustrated in Pig-
ure 1, Where the side surface forms an angular
edge, at; 38 with the edge face 3§ left by the cut-
ting tool, or the lower surface where this lower
surface forms an angular edge 3§38 with the edge
face 38’ left by this cut.

If the axis about which the rofary cutting tool
is to tiit be placed in the upper plane work sur-.
face—as -preferred—it will evidently - require
bearing height adjustment for each change in
thickness of work pieces cut.

I contemplate and prefer using the flat surface

- 21 of the work table as a, plane along which. to
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‘with the work. piece as a unit,
. to the work is: temporary and readuy replaceable

slide an under flat surface 41, of each. work piece
in turh while manually pushing the work blank
in 8 guided path against and past a. rotary cut-
ting or milling tool. The: tool: finishes the edge
being cut, taking off a, “trim” 82 and, so.far as
that edge is concerned, changing a blank into.a
finished work piece, In present practice each
edge requires but a single.cut and:the guiding act;
requires not only a contouring guide 43: to define
a path of feed but a. litniting surface or abut-
ment 44 against: which the guide is pressed:

The.contouring guide 43:for-distinction is called:
8, profiling guide on profile plate. A second guide
is used: which, determines the.angle of tilt of the.
cutting. ax1s and for dlstlnctlon 1t is. called a
zontal, Vertlcal or: beuween these.

In order to. give. free cutting space above the
work. piece I provide. a spacer &6, . ‘Two.of these
parts, the proﬁle plate and track are needed: con-.
currently- and progressively and: the spacer sep-
arates both of them. from. the work piece. I
therefore mount, all three removably. upon. the.
work.

Upen. the: work I mount: in: Figures 1, 3; and: &
first Lhe spacer, then the profile plate. 43: with. its.
guiding contour laterally- projecting: so. that it
can ehgage: the. abutment, and: finally: the. track
45,

' The. profile plate; track: a,rid spacer are.permas
nently fastened- together: by. rivets 41 and; move:
The fastenxng

as is shown as by dowel pins 28§, 49 ﬁttmg in.
holes 50 within the work., :

Addltmnal rivets, 471’ ‘are used. to sequre. t;he
pronle plate 43 to the spacer 4§.

The pattern contours, both proﬁle and track,
differ for the same reason that the I‘le dlffel
and a different profile plate and track is used for
each of the-opposite edge faces of any individual
rib. . As mounted there.is.a space. 54 between the
work and the profile plate; into which the ubper
part 52.0f the cutter extends.

In order to avoid danger: of- makmg wrong
assemblages-cf the patterns for-the unit-a-differ-
ent pattern unit would be-used: for each rib edge
face of each different rib even if; as-is-not likely;
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two profile plates or two tracks proved to be alike.

A pattern unit is shown in Figures 3 and 8 in
which the profile plate has a profile guiding edge
or contour 43’, let us say, which corresponds with
the convex edge cut ai 53 (Figure 7) of a rib
which in Figures 3 and 8 is being cut out of a
work strip 37 previously roughly fashioned to
provide extra material at the convex and concav
borders of the work piece. :

The cutter 22 is shown in Figures 6 and. 8 as
cutting the extra, trim material 42 and as having
cut from the blank this material which lies on the
other side of the cutter from the- observer.
There is not, or in any event need not be, any
departure of part of the profile contour from the

perpendicular, i
“- - In different views various forms of traeks are
ilustrated and described. It is to be noted that
the track contour differs from the ultimate cut
contour. - The track variation bears no relation
to the edge outline produced but controls the
angle of edge face slope in.the finished product.

Describing the track shown in Figures 1 and
8, a vertically facing track 45 is shown having its
upper.-operating face 54 of various heights. In
the-illustration it is highest at the nearer end 55,
slopes downwardly nearly uniformly to 56 and
slopes generally downwardly but at different
pitches at 57, 568, §9 and 60,

The cutting movement of the pattern unit and
the work blank carried by it may be in either
direction. :

For convenience the track 45 is supported from
the profile plate upon g flange.. This makes it

convenient to form the track from angle iron,

one of whose flange edges is cut to the height
variation required for the particular rib edge face
being cut. , ‘

In Figure 1 the track passes under a roller 6l,
lifting ‘the roller and/or allowing it to lower.
The roller is carried by one arm 862 of a rocker
arm 63 pivotally supported at 64 in a bracket §5.
The second arm 66 of the rocker arm is con-
nected to the motor by a link 67 -and yoke 68.
The yoke is suspended from the bearings by sup-
borts 34.. The rocker arm is retracted to. keep
the roller pressing against the track by a spring
69 anchored at any suitable fized point 718. . The
link fits different holes 7{ in plate 12 so as to
permit variation in the throw. :

The profile plate contour and the track con-
tour are so related that at any point the height
of track at any particular point corresponds in
the slope given to the edge face of the work to
the slope required at that part of the length
of the work piece. There need be, and ordinarly
is not, any relation between' the profile and the
slope of edge face intended and their independ-

ence continues throughout the length of the cut. .

*The unit resting upon the table, and compris-
ing the work piece, spacer, profile plate and track
In Figure 3, is moved along the surface of -the
table by handles 13 and T4 in order to cause
the edge face which is to be cut to pass and be
cut by the rofary cutter. Since the profile guide
as stated needs a fixed guide against which the
profiling plate will react to perform its guiding
function and at the same time to limit the depth
of cut of the tool during the sweep of the feed, I
provide such' a guide by a tube 75 whose nose 16

extends: down -below the profile plate and just
- above and in line with the cutting edge. —

In setting the plate the guiding edge of the
Plate is set so as to engage the fixed guide when

: 6 ' _
the tool is cutting along the intended final con-
tour.

The tube is supported from the table through a

bracket 17, and supports a liquid-feeding block 18

& .whose feeding passages 79 are supplied with a
suitable water soluble oil or other proper. cutting
lubricant by a drip cup.80. The liquid falls upon
a holder 81 for a brush 82 by which the Iiquid is

- distributed at the cutting edge. .

Looking at it from a slightly different stand-
point than above, the profiling plate may be seb
by ‘suitable positioning of the dowels and open-
ings s0 that the cut when taken not only dupli-
cates the contour of the profile but-cuts to the -

15 Proper depth into the work so as to give the ex-
act finished contour line which is desired,

In the form shown in Figure 9 the same ar-
rangement is used as in 'Figure 1 except that the
track 49’ may be turned to face laterally, facing

20 - toward the left in Figures 9, 10 and 11 so that the
fixed guide will not interfere with convenient lo-
cation of the follower wheel, 61. Retraction of
bell crank or rocker arm is by a spring 89’ con-
nected from the lower part of the motor to the

o5 - frame, :

For reasons of simplicity applicant:prefers the
vertically facing form of track as the means of
automatically changing the cutting angle, This

' ,is shown iIn the track face 54 having variant

30 heights at 55 to 60. . _

Applicant recognizes that the same. effect can -
be secured by a track whose face does not vary in
vertical height, or which does not face upwardly.
Such a track face 54’;, 542 is shown at the oppo-

35 site angular extreme, namely facing horizontally
in Figures 9, 10 and 11, the extent of horizontal
projection of its track contour being varied from
point to-point according to the angle of intended -
cut, : : : :

40 . Figure 9 shows the horizontally facing track
edge face B4’ as carried by a separate plate 45’
whereas Figures 10 and 11 show. a. horizontally
facing track edge 452 upon the rear edge face of
the same pattern. plate as carries the profile

43 contour face or guide on its front edge face.

In Figure 9 the separate track is engaged by a
roller 61’ similar to the roller 61 seen in Figure 3,
the difference being: that the roller 61" is part
of .a;horizontally sliding rod 83, supported, guided

50 ‘and kept from turning by bearings or guides 84,
which are supported by.suitable brackets 11’, 112,
The horizontally. sliding rod 83 is pivotally con-
nected with one rocker arm 85 .of a lever pivoted -
at:86 upon a hracket 87. ‘The other rocker arm

5688 is connected to the motor by a link §9. The
motor is pulled to the left by a spring 69°.

The spring 69’ is sufficient to keep the link

67 under tension and to keep the rod 83 under

tension as distinguished- from- the compressive

60 effects upon'the thrust rod.61 and the swinging
action of arm 63 in Figure 1. :

In Figure 10 the track face 54’ is engaged by a
roller 61’ upon’a rod 83’ sliding within bearing
84’ to rock arm 85’ about pivot point 86’ in brack-

65 et 87 so as to push thrust rod 83 by means of lever
end 88. The spring 692 pulls the motor to the left
as does spring 69’ in Figure 9. :

In each of the cases the antifriction wheel §1 -
is pressed against the track; ‘

10

70
ures 9, 10 and 11 is that where either the sepa-
rate plate of Figure.9 or the same plate as carries
the profile contour plate faces horizontally, there
must be .care to prevent horizontal movement of

75 the work carrying unit ‘from resulting in addj-

One feature that should be pointed out in Fig- o
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tional tiiting of the motor as compared with: the
motor tilt intended to be caused by the track
varigtions,  Im beth the separate plate form and
the plate. common: §o. both profile: anid- track faces
the same means is used, namely that shown in:
Bigure:10:

Ty Figure 10 the- proﬁle variation: is shown: at:
the. right: of the plate at 437, A corresponding:
profile contour 422 is: plotted as a construction line
adjacent the track outline 547, the distance be-
fween: the lines 43% and §3/ being equal measured
geross the flat width of the plate; and the varia-
tion: in track contour must be measured, also:
aeross the flat: surface of the plate, between this
line 3% axnxdi the track face 547 or 542 ab eaclr point:
throughout- the length of the centour. At any
point st which the profile contour is being cut:-the
position of woller 81 and slide: 83 will' differ as
compared with any other peint on the track only
ais- represents the difference in distance of the
track 58" or 54% and construction line 432 be-
tweer these two points. In other words the track
position: representing the: track variation for the:
angle at two- particular points such ag 55 and 58,
Figure 8 for example, in that at point 58’ the po~
sition will correspond with that, let us say, at 98
between: the arrows- 91 and 92, but at 55~ the po~
sition will: correspond’ to that at 93 between ar-
rows 54 and 95

In Figures 9, 10 and 11 the right hand (profile).
edee outlines the- profile- for the blank and the
left: and edge track face 54’ or 542 eorresponds
to- tlie: track, i that- relative variations corre-
spond’ withr variant slopes or angles which- the:
cut at these respective- points- presents with: re--
spect- tor a- vertical line threugh the profile edge.
The spring: draws or pushes the track roller
against: the track,

It will be clear that if the axis of tilt be ad-
justed to: lie in: that face of the: work farther

fromr the work: table face; the upper edge: of the

edge face: cut will'be-true-to-the contour described

By the profiling guide, whereas, if the tilting axis

of the: motor: Iie: in: the lower angular edge made

by the:lower: face of the work with: the:edge:face °

eut, it will: be: the: lower face. edge of the work
which. will: agree in: confeour with the profiling
guide. - It would thus be: possible to make. any
pert of the thickness of the work agree in: con-~
tour with: the: profiling' guide: merely by: placing:
the: tilting axis: at: @ corresponding. height: in: the
work-andinthe edge face cub.

The:extent of variation:ofithe angle.ofi the edge
face: from: point: fo: peint. may be: adjusted: some-.
what by: any: adjustment: in: the. lengih: of throw
of the thnust: rod:orlink: by. which the:rocker-arm:
connects with:the motaox:.

- The-work: pieces are. considered:as: of sheet. ma-.

terial: having parallel flat: faces: such as seen im:

Figure: 7. In order to point:out that my inven:-

tion is independent of; this: feature: ¥ have- showmn

in- Bigure: 78 suppositicus; work. piece having: ir-
regilay-thickness. and; rough:lower surface. This
llustration: is: for- the: purpose: primarily- of in-
dicating that- work. of, such a.characten can ke
handled notwithstanding the irregularity of sun-
face, by the expedient merely of. prouiding a
plaster- or other temporary lewer flat surface
upon which the work may be: slid: upon a- fable
surface.

16, will- be- evadent; that. eny: suitable:. form. of

rotary. cutter is.used.. It.is-shown:as having: a
cutting, edge parallel, with. its. axis of the motor

shaft. and, would- not. be. tapered: unless. there
were -some- speeial. reason for desiring to:provide:
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. part of the angle: of cut with respeéct: to: the per-

pendieular iy the cutter so as not te reguire so
large an angular swing of the moter gnd motor
shaft,

In view of my: inventior and drscIosure varia-
tions and modifications tor meet individual: whim
or particular neec will doubtless: become evident
tor others skilled in the art, to obfain all er part
of the benefits of my invention without copying
the structure shown, and I, therefore, elaim -all
such in so far as they fall within the reasonable
spirit. and scope of my invention.

Hiving thus deseribed my: inventiornr what: I
claim - as new and desire to- seeure By Letters
Batent is: )

i. In a machine for cutting surfaces:to: variant
contours and at varisnt angles: with adjoining
surfaces, o flat table, a tiltable rotary cubting
tool having: an. axis, adapted to cut a profile
above: the surface of the tabley a fiXxed guide; a
profile: guide movable with the work over the
table: surface: and engaging: the: fixed: guide to
determine the profile: and depth of eut -in the
work:; @ track: carried by the werk: having variant
centour, varying with- thet intended’ angle' of tilt
of the cutting tool and g tilting follower coeper-
ghing with the: track to: tilt the cubting tool axis.

2. Iin- 3 machine for cutting surfaces to:variant
contours and at varient angles with: adjeining
surfaces, a flat: table;- & tittable rotary cutting
tool raving an axis, adapied to-cut a profile above
the surface of the table, a fixed guide, & profile
zuide mowable with: the work over the table sur-

face: and engaging the fixed: guide to determine - -

the profile:and: depth: of cut:in: the werk;, & spaeer
secured o the profile. guide: and’ femporarily
securedi to: the work, a. track carried. by the work
having variant contour, varying with- the: in-
tended gngle: of tilt. of the cutting tool and: a
tilting follower cocperating: with: the: track to-tilt
the cutting:tool axis:

3.. In: a..machine: for cutting susfaces at variant
contours:and angles with: respect to the: body of
the work; a.flat:table over which the work. is' ad-
vanced: by hand,. a. tiltable: rotary cutting. tocl
havihg: an: axis; adapted: to: cut: & profile: above
the surface of the: table, a. prefiler guide® earried
by the work: and: adapted. to. determine the depth
aft cut of the:cutting took a- fixed: guide engaged
by the profile guide; a. track: guide- fixed to: the
work and: having: contour vaerigtions: detetmining
the: extent of tilt of the cutting: tool and’ & tilt-
ing: guide: connected: with: the: cutting tool,. en-
gaged: by the track:guide and progressively: deter-
mining the angle: of axis of the cutting tool as
the;woerk is progressed:upon:the table..

4, In.a.machine. for-cuttingrsurfaces:ativariant
angles. with: respect. te-the work, a table; a.tilf~
able rotary cutting: bool. adapted: te:cub ar contour
ab-a.level above the surface: of the:table, a profile
guide to determine: the contour of. the:cut, a fixed
guide with which the profile. guide. cooperates to
determine the path of tlie cut and the depth.of
cut in the work, a spacer secured to the profile
guide; temporary mounting means for-the profile
guide and’ spacer; with respect to the work: cut,
a track mounted: to- travel: with- the work; spacer
and. profile guide- and having & variant track
patls proportionate: in: the: varibtion to- the- in-
tended iilt of’ the cutiter’ ati different. distances
along: the: contour cut; and: a tilting follower and
connectionsibetween the: trackpath.and the- tilt-
able cutting’ tool,. tilting: tHe- cutting tool and
lubrications for the culting of the tool: carrled'
by:the fixed-guide:
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5. In mechanism for cutting a -contour on
work at variant angles at different parts of the
contour cub, an axially tiltable rotary: cutting
tool, means for rotating the tool, a fixed guide
above. the cutting tool, 2 mount for the cutting
tool permitting tilting of the tool, a profile guide
adapted to cooperate with the fixed guide and
supported upon the work to travel with it, a track
also supported on the work and having varia-
tions in track surface according to the angles to
which the cutting tool is to be tilted; tilting con-
nections between the-track and the cutting tool
mount whereby, as the contour of the work is
being cut the cutting tool is tilted and the angle
of cut is varied in accordance with the varia-
tion in surface of the track and means for lifting
or lowering the position of the axis of tilting
of the cutting tool. '

NEWBY O. BRANTLY,

]
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