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3 
FigS. 5 and 5a). These plungers are urged down 
wardly by springs 35 (Fig. 1) connected between 
the upper ends of the plungers and the plate 2 
and Serve to engage the workpiece both interiorly 
and exteriorly of the path traversed by chain. 23, 
COIning into engagement with the workpiece prior 
to engagement of the cutters therewith and re 
maining in contact with the work piece as the 
cutters recede therefrom until after, the cutters 
are completely withdrawn. In some instances, it 
may be desirable to provide an additional guide 
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plate or plates 36 as shown in the present illus-, 
tration, this guide plate aligning with and en 
gaging the central section 23b of the chain. 23. 
At a Suitable point in its travel, the chain is 

engaged by driving sprocket 37 which may, if so 
desired and as shown in the present instance, 
Serve as a guide for the chain during a portion of 
its travel. Sprocket 37 is secured to shaft 38 
mounted in bearings 39 supported on the upper 
surface of plate 2?. Likewise, supported from 
this plate is a drive motor 40 (Fig.1) for shaft 
- The guiding means for chain 23 may take a 
variety of forms, one of which is at present illus 
trated and, as will be noted, these forms may in 
clude relatively sharp arcuate curves, that at 
present illustrated being the form for a seat for 
a child's toy. The scoring and routing tools em 
ployed must be of such character that they may 
operate about such curves and to this end, the 
operative portions of these tools have their side 
faces arcuately curved in the direction of travel 
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upon arcs having a radius substantially that of, 
and not greater than that of the smallest radius 
of the path upon which they are to travel. The 
Scoring tool 26 has at opposite sides thereof, 
blades 4 and 42 which do not remove material 
but are adapted to form crease kerfs to define the 
width and depth of the material to be removed 
by the routing cutter (see Figs. 7, 8 and 10). 
Blade 42 forms a kerf of greater depth than the 
kerf formed by blade 4 which kerf is adapted to 
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receive a keel 43 on the lower face of the routing 
cutter 27. These cutters are alternated in the 
chain. In the present illustration, there is direct 
alternation but in some instances, it may be de 
sirable that these blades be disposed in alternate 
groups or in groups alternated with a single 
blade of the other type and it will be understood 
that it is in this sense that the term 'alternated' 
is employed in the claims. - 
Means are provided for operation of the shafts 

5 to cause the assembly to move toward and 
away from the Work support. In the present in- is 
stance, the shafts 5 are shown as provided with 
a chain, and Sprocket connection 44, the chain 
being driven from a motor 45 (see Figs. 1 and 2). 
The motor 45 is mounted upon an oscillatory sup 
port 46 and is connected through feed, and 
'reverse driving belts. 47 and 48 to a pulley shaft 
49 disposed centrally of and above the oscillatory 
Support 46. AS shown, the drive belts 47 and 
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48 extend to the shaft 49 from opposite ends of 
$the oscillatory platform with the result that upon 
oscillation of the platform, one of the belts 47 or 
48; will be tightened as the other is loosened. 
This Support is linked at 50 to one member 5 of 
a snap action toggle 52, the second element of 
which is connected through a bell crank arm 531. 
to a vertical rod 54 directed through a bracket 
{55 carried by one member of frame 8. Through 
stops 56 secured to this rod and engaging the 
bracket, the Snap action of the toggle may be 
brought into play at desired points during raising 
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4. 
and lowering of frame 8, and accordingly, of the 
assembly 22. Relative movement of the rod 54 
and the frame 8 may likewise be employed to 
Operate Switch 57 interrupting operation of the 
motor 40 as the frame is being elevated to dis 
engage the assembly from the work and restart 
ing the motor when travel of the assembly to the 
work commences. 
In Fig. 1, the apparatus. has been illustrated in 

the course of performing, the cutting operation. 
At this time, the direction of operation of worm 
shafts 5 is such that the frame 8 and accord 
ingly the assembly 22 is being fed downwardly. 
The scoring cutters produce the side kerfs, one of 
Which provides a guide for the Succeeding routing 
cutters and since the number of cutters is multi 
plied, the downward feed may be made at a rela 
tively rapid rate. When the assembly has been 
fed downwardly to a point where the blank B has 
been completely severed from the work piece W, 
the bracket 55 has engaged the lower stop 56 and 
depressed the same sufficiently to cause a reversal 
of the position of the toggle mechanism 52, and 
accordingly a reversal of position of the oscilla 
tory support 46 and the direction of drive of 
shafts (5. The final action of rod 54 operates 
switch 57 stopping the assembly. Shafts f5 are 
preferably operated at a much higher speed 
during the retraction of the assembly. As the as 
sembly is elevating, the work piece is shifted to 
a new position and when the assembly reaches 
'a predetermined raised position, the toggle mech 
anism 52 is again actuated and switch 57 operated 
to restart the assembly 22. As the assembly 
lowers, the hold-down elements 34 come into 
engagement with the workpiece and the blank B 
prior to engagement of the tools therewith so that 
the work piece is very firmly held." 

Since the construction herein' illustrated is 
obviously capable of considerable modification 
without departing from the spirit of my inven 
'tion, I do not wish to be understood as limiting 
myself thereto except as hereinafter claimed. 

Cain: , :?? . . ? 

1. In a contouring machine, a work support, a 
plurality of pairs of elements disposed normal to 
said work support and each having a plurality of 
vertically spaced bearing sections thereon, mem 
bes internediate each of Said bearing. Sections 
connecting the elements of each pair and pivot 
ally connecting said pairs of elements to form 
therewith an endless chain, and means to Support 
and guide said pairs of elements for movement serially through a predetermined endless path 
comprising fixedly mounted guide means ar 
ranged to engage predetermined bearing sections 
of said pairs of elements. . . . . . . . . . 

... 2. In a contouring machine, a work support, a 
plurality of pairs of elements disposed normal to 
said work support and each having a plurality of 
vertically spaced bearinigº sections.ºthereon, mem 
bers intermediate each of said bearing, sections 
connecting the elements of each pair and pivotally 
connecting said pairs of elements to form there 
with an endless chain, means to support and guide 
Said pairs of elements for movement serially 
through a predetermined endless path compris 
ing fixedly mounted guide members arranged to 
engage predetermined bearing sections of said 
elements from at least one side of said path, and 
tools carried by said pairs of elements arranged to 
engage Work on Said support. 

3. In a contouring machine, a work support, a 
plurality of pairs of elements disposed normal to 
Said Work Support and each having a plurality of 

  





7 
bodily relatively shift the assembly and work sup 
port to cause said tools to engage and disengage 
work or said support. 

10. In a coutouring machine, a work support, 
a head plate overlying said work Support parallel 
thereto, a plurality of pairs of elements disposed 
intermediate said plate and support normal 
thereto and each having a plurality of vertically 
spaced bearing sections thereon, members inter 
mediate each of said bearing sections connecting 
the elements of each pair and pivotally connect 
ing said pairs of elements to form therewith an 
endless chain, means to support and guide Said 
pairs of elements from said head plate for move 
ment serially through a predetermined endless 
path comprising guide members arranged to en 
gage predetermined bearing sections of said ele 
ments from at least one side of the said path, drive 
mechanism operable to actuate said pairs of ele 
ments as a group through Said path, anti-friction 
means carried by said pairs of elements and en 
gaging Said head plate, tools carried by Said pairs 
of elements and arranged to engage work on said 
Support, a plurality of spaced threaded shafts 
having their axes normal to the head plate, con 
nections between said shafts and said head plate, 
means to rotationally drive Said shafts to bodily 
relatively shift the head plate and work Support 
to cause Said tools to engage and disengage Work 
on said support, and spring urged hold-down 
means carried by said head plate arranged to 
engage and hold work on the support while 
engaged by said tools. 

11. In a contouring machine, a work support, 
an assembly comprising a plurality of pairs of ele 
ments disposed normal to said work support and 
each having a plurality of vertically spaced bear 
ing sections thereon, members intermediate each 
of said bearing sections connecting the elements 
of each pair and pivotally connecting Said pairs 
of elements to form thereWith an endless chain, 
means to support and guide said pairs of elements 
for movement serially through a predetermined 
endless path, comprising guide members arranged 
to engage predetermined bearing sections of said 
elements from at least one side of said path, 
drive mechanism operable to actuate said pairs of 
elements as a group through said path including 
means connecting all of said pairs of elements, 
tools' carried by said pairs of elements and ar 
ranged to engage work on Said support, a plu 
rality of Spaced threaded shafts having their axes 
normal to the Support, a connection between each 
of Said shafts and said assembly comprising a 
gimbal joint mounting, and means to rotationally 
drive said shafts to bodily relatively shift the 
assembly and Work Support to cause said tools to 
engage and disengage work on said support. 

12. In a contouring machine, a work support, 
a head plate overlying Said work Support parallel 
thereto, a plurality of pairs of elements disposed 
intermediate Said plate and support normal 
thereto and each having a plurality of vertically 
Spaced bearing Sections thereon, members inter 
mediate each of said bearing sections connecting 
the elements of each pair and pivotally connect 
ing Said pairs of elements to form therewith an 
endless chain, means to support and guide said 
pairs of elements from said head plate for move 
ment Serially through a predetermined endless 
path comprising guide members arranged to en 
gage predetermined bearing sections of said ele 
ments from the inner and outer side of said path, 
drive mechanism operable to actuate said pairs 
of elements as a group through said path, anti 
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friction means carried by said pairs of elements 
and engaging said head plate, tools carried by said 
pairs of elements and arranged to engage work 
on said support, a plurality of spaced threaded 
shafts having their axes normal to the head plate, 
a connection between each of said shafts and 
said head plate comprising a gimbal joint mount 
ing, means to rotationally drive said shafts to 
bodily relatively shift the head plate and work 
Support to cause said tools to engage and disen 
gage work on said support, and hold-down means 
carried by Said head plate arranged to engage and 
hold down work on the support while engaged 
by Said tools. 

13. In a contouring machine, a work Support, 
an assembly comprising a plurality of pairs of 
elements disposed normal to said work support 
and each having a plurality of vertically spaced 
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bearing Sections thereon, members intermediate 
each of Said bearing sections connecting the ele 
ments of each pair and pivotally connecting said 
pairs of elements to form therewith an endless 
chain, means to support and guide said pairs of 
elements from said head plate for movement ser 
ially through a predetermined endless path com 
prising guide members arranged to engage prede 
termined bearing Sections of said elements from 
at least one side of Said path, means to bodily 
relatively shift the assembly and work support, 
and intercooperating means associated respec 
tively with Said assembly and work support oper 
able to guide the assembly and support normal 
to one another during relative bodily shifting 
thereof. 

14. In a contouring machine, a Work Support, 
a head plate overlying said work support parallel 
thereto, a plurality of pairs of elements disposed 
intermediate said plate and support normal 
thereto and each having a plurality of vertically 
spaced bearing sections thereon, means interme 
diate each of said bearing sections connecting 
the elements of each pair and pivotally connect 
ing Said pairs of elements to form thereWith an 
endless chain, means to support and guide said 
pairs of elements from said head plate for move 
ment Serially through a predetermined endless 
path comprising guide members arranged to en 
gage predetermined bearing sections of said ele 
ments, drive mechanism operable to actuate said 
pairs of elements as a group through said path, 
means to bodily relatively shift the head plate 
and work Support, and intercooperating means 
asSociated respectively with said head plate and 
Work Support operable to guide the head plate 
and support normal to one another during rela 
tive bodily shifting thereof. 

15. In a contouring machine, a work support, 
an assembly comprising a plurality of pairs of 
elements disposed normal to said work support 
and each having a plurality of vertically spaced 
bearing sections thereon, members intermediate 
each of Said bearing sections connecting the ele 
ments of each pair and pivotally connecting said 
pairs of elements to form therewith an endless 
chain, means to Support and guide said pairs of 
elements for movement serially through a prede 
termined endless path comprising guide members 
arranged to engage predetermined bearing sec 
tions of Said elements, drive mechanism operable 
to actuate Said pairs of elements as a group 
through Said path, tools carried by said pairs of 
elements and arranged to engage work on said 
Support, a plurality of spaced threaded shafts 
having their axes normal to the work support, a 
connection between each of said shafts and said 
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assembly comprising a gimbal joint mounting, 
means to rotationally drive said shafts to bodily 
relatively shift the assembly and work support to 
cause said tools to engage and disengage work on 
Said Support, and intercooperating members as 
Sociated with Said assembly and support operable 
to guide the assembly and support normal to one 
another during relative bodily shifting thereof. 
16. In a contouring machine, a work support, 

an assembly comprising a plurality of pairs of ele 
ments disposed normal to said work support and 
each having a plurality of vertically spaced bear 
ing sections thereon, members intermediate each 
of said bearing sections connecting the elements 
of each pair and pivotally connecting said pairs 
of elements to form therewith an endless chain, 
means to support and guide said pairs of elements 
for movement Serially through a predetermined 
endless path comprising guide members arranged 
to engage predetermined bearing sections of said 
elements, drive mechanism operable to actuate 
said pairs of elements as a group through Said 
path, tools carried by said pairs of elements and 
arranged to engage Work on Said Support, a plu 
rality of spaced threaded shafts having their axes 
normal to the work support, a connection between 
each of said shafts and said assembly comprising 
a gimbal joint mounting, means to rotationally 
drive said shafts to bodily relatively shift the 
assembly and work support, guide means fixedly 
mounted about the work Support normal thereto 
and cooperatively engaging bearing surfaces on 
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Said aSSembly to guide the same and said support 
normal to one another during relative bodily 
Shifting thereof. 
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