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This invention relates to a contouring machine, 
and the principal object thereof is to construct 
a machine having a shaft rockable from its ver 
tical plane in one direction reciprocatingly and 
having cutting blades Secured to the Shaft, and 
means to control the rocking movement of the 
shaft, while beveling the contour of structures 
such as wing ribs, bulkheads, or other frame 
elements that are peripherally engaged to form 
the varying contour of wings, fuselages and their 
control elementS. 
A further object of this invention is to con 

struct a machine for contouring that is con 
trolled by templates to form the peripheral edges 
of pieces of work to a predetermined bevel at in 
ternals therealong as well as its general contour 
whereby duplication of pieces of work is accu 
rately maintained in the course of manufacture. 
These and other objects will hereinafter be 

more fully explained, reference being had to the 
accompanying drawings forning a part of this 
specification, and in which like characters Will 
apply to like parts in the different views. 

Referring to the dra Wings: 
Fig. 1 is a side elevation of the machine, and 

supporting table therefor. 
Fig. 2 is a plan View of Fig. 1. 
Fig. 3 is an enlarged sectional view through 

the machine taken on line 3-3 in Fig. 2. 
Fig. 4 is a side view of the machine and frag 

mentary portion of the table top and templates. 
Fig. 5 is a front view of Fig. 4 onitting the 

table top and templates. 
Fig. 6 is a top or plan view of Fig. 5. 
Fig. 7 is an enlarged fragmentary view of the 

templates and work piece carried thereby to ill 
lustrate a predetermined bevel for the pieces. 

Fig. 8 is an enlarged cross Sectional view 
through the roller and frame above the mouth 
of the structure. 

Fig. 9 is a plan view of a wing rib and sta 
tionary Supporting means on One of the ten 
plates, the other template being removed. 

Fig. 10 is an enlarged side view of the cutter, 
shaft, and its connecting means to a motor shaft, 
the latter being in Section. 

Fig. 11 is a transverse side view of Fig. 10. 
Fig. 12 is a cross section taken on line 2-2 

in Fig. 10. 
Fig. 13 is an outside elevation of the rockable 

carrying frame for the shaft. 
The invention herein disclosed relates to a con 

touring machine mounted on a table f, the table 
top having an opening A through which the ma 
chine extends and being suitably secured in 
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Working relation to said top. As a convenient 
position for an operator there is provided an in 
Wardly extending recess B at the side of the table 
Opposite the machine, the top being a rest on 
Which to slidably move the elements being con 
toured as worked by the machine. a . . . 

Said machine consists of a shaft 2, vertically 
disposed and carried by a frame consisting of two 
Oppositely disposed sides 3, the sides being con 
nected rearwardly by a back 4, said back being 
reinforced by ribs 4' as shown in Figs. 2, 3, and 
6, Said carrying frame being closed at its upper 
extremity by a head 5 removably secured by cap 
Screws 6, said head having attached thereto a 
Zerkoiling means 7, and a counterbalance weight 
8 to offset an eccentric position of the shaft later 
described. The head of the frame being concavo 
Convex has in its concave side a ball bearing 9 
Secured therein through the medium of a disc G 
and on which the bearing seats, by Which means 
the shaft is journalled at its upper extremity, 
Said shaft extending downward to Where it de 
tachably connects to a shaft of a motor 2, 
Said motor threadedly engaging with a threaded 
and transversely split collar 3 at the lowerter 
minal end of the carrying frame, there being 
ears 4 oppositely disposed at the Split and being 
tensioned together by a bolt 5 to lock the motor 
against rotation in the collar. There is also provided a slot 3 transversely crossing the split 
to provide flexibility When the bolt is tightened. 

It Will be seen that the head 5 has a down 
Ward extension 5' engaging inward of the neck 
polition C of said frame, the extension having a 
shoulder D to seat on the end of the outside 
race of a ball bearing f6, while the other end is 
Secured by an annular ring 7 secured to the 
OWe end of said extension by screws a, the inside race of Said bearing tightly engaging 
found a sleeve 9 extending downward and 

through which the shaft 2 loosely engages. The 
sleeve has an annular flange E at its upper end 
to seat on the upper end of the said inside race 
as carrying means for the sleeve, the said bearing 
being closed at its lower extremity by an an 
nular flange 20 extending thereacross while the inner periphery of the flange threadedly engages 
On the sleeve, said sleeve downward from its 
threaded portion being reduced to permit re 
noval of the flange from the sleeve, and the said 
flange serving as an oil tight enclosure for the 
bearings thereabove. 
There is also provided another sleeve 2 that 

likewise loosely engages about the shaft, the 
sleeve having secured thereto the inside race of 



2 
a ball bearing 22, while the outer race is secured 
Within an annular band 23 that extends there 
around and being integrally joined to the back 
of the frame, the forward extension of the band 
being free and split transversely, there being an 
ear 24 on each side of the split by which means 
the band is clamped to the said Outer race of the 
bearing by a bolt 25 engaging through the ears. 
The lower ends of the ball races are supported 
by flanges F and G integrally joined to the sleeve 
and band, respectively, the upper ends having 
an annular flange 26 to cover the same and 
threadedly engaging with the sleeve 2 f, said 
flange being a guard against flying debris from 
a contouring cutter Carried by the shaft. 
Said sleeves at their adjacent ends are adapted 

to serve as a bearing for the peripheral edges 
of templates 27 and 28 and revolved thereby to 
avoid excess friction when the templates are 
moved, said templates carrying therebetween 
panels, ribs, or other elements to be contoured 
by blade cutters 29 secured to the shaft by dove 
tailed wedges 30, the latter being secured against 
longitudinal movement by set ScreWS 3, respec 
tively, whereby said blade cuttel's are removable, 
said cutters being positioned to engage with a 
piece of work supported by the templates to con 
tour the Work, 

It will be seen that the said carrying frame is 
supported by another frame that is rigidly sup 
ported to the table and surrounding said carry 
ing frame with respect to its sides and back, said 
frame comprising side Walls 32 and S3 in paral 
lelism and being connected rear Wardly by a Wall 
34 that is secured to a vertically disposed sup 
port 35 by bolts 36, said support extending down 
ward through the table top and lying on the side 
rail 37 of the table and being secured thereto by 
bolts 38 as rigid supporting means for the Outer 
frame, said vertical support being braced at its 
extremities by a member 39 secured thereto and 
to the underside of the top of the table. 
The sides of the carrying frame and sides of 

the stationary frame each having mouth open 
ings in registry with each other, and through 
which the templates move, the carrying frame 
having an arcuate track 40 following the contour 
of each mouth opening and outwardly extend 
ing oppositely from its sides, each track to be 
engaged by a plurality of rollers 4 that are jour 
nalled on the inside of each side wall of the sta 
tionary frame, whereby the said carrying frame 
may be rocked in one direction reciprocatingly, 
the rocking movement being actuated by the 
templates forced to engagement with the sleeves 
of the shaft heretofore desclibed, the force actu 
ated by an Operator positioned in the recess of 
the table top as a manipulator for said templates 
that are positioned as shown in Fig. 2. 
To contour and bevel the edge of a Wing rib 

A2, the same is positioned on one side of the 
lower template as shown in Fig. 9, and being Se 
cured thereto against transverse and longitudi 
nal movement by blocks 43 that are secured to 
said template, and adapted to engage Snugly 
with the inner edges of the wing frame, while the 
other template is centered by a pair of pins 44 
secured to the lower template and extending up 
ward to engage in apertures through the upper 
template, whereby said templates are brought 
to an accurate registry with respect to a prede 
termined bevel that is formed on the contour 
of each template shown in Fig. 7 as an example. 
It Will also be seen that a pair of T bolts 45 hav 
ing corresponding ends connected to the lower 
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2,328,587 
template through the medium of a plate 46, 
the T-ends of the bolts passing through a slot 
arranged therefor through the upper template, 
the T-end to be engaged by a rockable cam 47 
arranged on a plate 48 that is secured to the 
upper tenplate to Serve as a track on which the 
can Will slidably engage, Whereby When the han 
dle of the can is rocked downward, the ten 
plates are brought to Snug engagement With the 
wing frane, it being understood that a marginal 
edge portion of the Wing frame extends outward 
from the edge of the templates to be acted upon 
by the shaft cutter. Forcing the edges of tem 
plates in contact with the sleeves of the shaft 
Will rock the same from a vertical plane suffi 
ciently for each sleeve to engage With the edge 
of its respective template to establish the pre 
determined bevel coinciding With that of the 
templates, it being understood that the rocking 
axis of the carrying frame is established at the 
vertical center of the blades at their cutting con 
tact, as at H, the radius of Which is indicated 
by a line J, in Fig. 13. Therefore, when the 
sleeves are in contact with each template, the 
vertical rocking movement is at its limit regard 
less the force of pressure applied; furthermore 
a predetermined contour of the Wing frame is 
formed as the templates alre moved in the direc 
tion of the arrows as shown in Fig. 2. It will now 
be seen that the wing rib or other frame struc 
ture of an aircraft each may be accurately re 
produced in quantities. 

Modifications may be made as lie Within the 
Scope of the claims. 

Having fully described this invention what is 
claimed as new and desired to Secure by Letters 
Patent is: 

i. In a contouring inachine, a vertically dis 
posed shaft having Cutter blades secured thereto 
With their cutting edges lying parallel to the 
shaft, power means to turn the shaft, rockable 
carrying means in which the shaft is journalled, 
a table and stationary supporting means posi 
tioned on the table as carrying means for the 
rockable carrying means, said shaft adapted to 
rock about a horizontal axis lying in a plane par 
allel to the plane of the table and bisecting the 
effective cutting edge of the blade, and a coun 
terbalance to normally keep the shaft in vertical 
position, there being a pair of templates having 
aligned bevel edges and carrying a work element 
therebetween to space the templates apart so 
that the templates Will engage the shaft above 
and below its rocking axis respectively whereby 
When the templates are forced into engagement 
With the shaft they will rock the same, and the 
Cutter blades Will trim the edge of the element 
to correspond with the contour of the templates 
as predetermined. 

2. In a contouring machine, a table having a 
top and legs to carry the top, said top having 
an Opening therethrough adjacent one side there 
of and a recess inwardly extending from the side 
opposite the opening, a frame means stationarily 
Secured to the top and engaging in the opening, 
Said frame means comprising two sides and a 
back connecting the sides at their back edges, 
the front being Open, said sides having arcuate 
mouth Openings at their front edges, a plurality 
of rollers journalled on each side wall inward 
thereof in Spaced relation, the turning axis of 
the rollerS Spaced from the peripheral edge of 
their respective mouth openings to conceal the 
rollers from view through the mouth openings, 
a rockable frame means comprised of two op 
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positely disposed side Walls and a back Wall Con 
necting the side walls, the front of said frame 
being partly open, a head to close the upper end 
of said frame, a motor to close the lower end 
of said frame and being carried thereby, each 
side wall of said frame having a similar mouth 
opening to that in the side walls of said station 
ary frame, an arcuate track secured to and ex 
tending outward from each side Wall of the said 
rockable frame, said tracks adapted to engage 
On their respective rollers of the said stationary 
frame as rockable carrying means for the said 
rockable frame, a shaft vertically journalled in 
the rockable frame and being connected to the 
motor, said shaft having cutters secured thereto 
at the rocking center of the shaft, and in regis 
try With the said mouth openings, a sleeve ex 
tending each way from the cutters and through 
which the said shaft extends, each sleeve being 
journalled in the rockable frame, and adapted 
to rotate independently of the shaft, said sleeves 
being rotated by templates having predetermined 
beveled edges each frictionally engaging its re 
spective sleeve as the templates are moved While 
being pressed against the sleeves and whereby the 
shaft and frame is rocked into alignment with 
the beveled edges of the termplates, the cutter 
thereby shaping the edges of the element secured 
between the templates to a predetermined con 
tour. 

3. In a contouring machine as recited in claim 
2, a weight obliquely extending from the vertical 
axis of the upper head of the frame and being 
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carried thereby to counterbalance the shaft and 
its carrying frame as eccentrically carried by the 
said track and rollers substantially as shown and 
described. 

4. In a contouring machine of the class de 
scribed, comprising a table, a stationary frame 
mounted thereon, said frame having end and side 
walls and rollers journalled on the inner side 
of the side walls, another frame positioned with 
in the stationary frame, said last frame having 
arcuate tracks to engage the rollers whereby 
said last frame is rockably mounted in said first 
frane, a vertically disposed rotatable shaft jour 
nallied in said second frame, blades Secured to 
the shaft and extending outwardly therefrom for 
forming a predetermined edge on a piece of work 
engaged thereby at one side of the shaft, the axis 
on which the said second frame rocks being at 
said one side and centrally of the ends of the 
blades, a sleeve carried by the rockable frame 
and positioned on the shaft adjacent each end 
of the blades, said sleeves adapted to turn on the 
shaft, and being rotated by templates engaging 
therewith, the templates having similar prede 
terrained bevels and alignment With each other 
for offsetting the side of one template from that 
of the other Whereby the larger template Winen 
brought into engagement with its respective 
sleeve Will rock the shaft from a vertical plane 
to engage the other template for slanting en 
gagement of the blades with the peripheral edge 
of tile work as clamped between the templates. 

DAVID H. DUFFY. 


