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WI ABSTRAm 
An adjustable securing base has a surface radius of cur- 
vature which can be adjusted to support an adjacent 
part on the base surface. The securing base comprises a 
flexible thin plate with an adjustment mechanism con- 
nected on opposite edges of the base for adjusting the 
plate curvature. An opening in the plate is coupled to a 
vacuum device for securing the part adjacent the plate 
surface. 

5 Claims, 7 Drawing Figures 
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ADJUSTABLE SECURING BASE 

ORIGIN OF THE INVENTION 
The invention described herein was made in the per- 5 

formance of work under a NASA contract and is sub- 
ject to the provisions of Section 305 of the National 
Aeronautics and Space Act of 1958, public law 85-568 
(72 STAT 435; 45 USC 2457). 

BACKGROUND OF THE INVENTION 10 

1. Field of the Invention 
The field of art to which the invention pertains in- 

cludes the field of adjustable securing bases, particularly 
with respect to a support member whose curvature can 15 
be adjusted to support a part adjacent thereto. 

2. Description of the Prior Art 
In the construction of thermal protection systems for 

spacecraft, notably the space shuttle, it is necessary to 
install thin tile members, which are relatively brittle and 20 
have varying surface radius contours on the outer mold 
line of the spacecraft. Installation of the brittle ceramic 
coated tiles requires that a bonding/adhesive coating be 
placed on the tile inner surface for the attachment of a 
SIP (Strain Isolator Pad) Drior to installation on the 25 
spacecraft. It has been fogd  that when a wet coating is 
rolled on the inner surface of the tile, the ceramic tile 
may break when not evenly supported on its entire area. 
Conventional hold down techniques such as taping to a 
surface have been found to be unsuccessful due to sur- 
face to tile non-conformance. While vacuum hold down 
bases are known the bases cannot be adjusted to varying 
surface radius curvatures. 

Known prior art includes U.S. Pat. Nos. 3,293,739 
and 3 460,822. 

The present invention provides a surface radius of 
curvature on a securing base which can be adjusted to 
conform to and uniformly support a part thereon. 
Breakage of fragile parts is minimized because of this 
uniform support and utilization of hold down to secure 
the part on the base. 

SUMMARY OF THE INVENTION 
An adjustable securing base has a surface curvature 

which can be adjusted to conform to and support an 
adjacent part. A flexible thin plate forms the securing 
base. Mechanical means are attached on the opposite 
edges of the base for adjusting the plate curvature. An 
opening is provided in the plate for attachment of a 
vacuum hose, whereby an adjacent part can be secured 
to the plate surface. 

The advantages of this invention, both as to its con- 
struction and mode of operation, will be readily appre- 
ciated as the same becomes better understood by refer- 
ence to the following detailed description when consid- 
ered in connection with the accompanying drawings in 
which like reference numerals designate like parts 
throughout the Figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of the adjustable secur- 

ing base being utilized in accordance with the principles 
of the invention; 

FIG. 2 is an end view of the adjustable securing base 
of FIG. 1; 

FIG. 3 is a cross-sectional view of the adjustable 
securing base of FIG. 2 taken along the line 3-3 
thereof; 
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2 
FIG. 4 is a partial side view of the securing base of 

FIG. 2 illustrating one mode of adjustment; 
FIG. 5 is a side view of the adjustable securing base 

illustrating an alternative mode of adjustment; 
FIG. 6 is a top plan view of the adjustable securing 

base of FIG. 2; and 
FIG. 7 is a cross-sectional view of the adjustable 

securing base of FIG. 2 taken along the line 7-7 
thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, there is shown in 
FIG. 1 a perspective view of an adjustable securing base 
12 constructed and being utilized in accordance with 
the principles of the invention. As illustrated in the 
drawing, the adjustable base 12 includes a flexible thin 
plate 14. Juxtaposed on the top surface of the flexible 
thin plate 14 is a support surface 16 which is affixed to 
the thin plate 14 top surface. A part 18 is shown 
mounted on a support surface 16 and is to be coated by 
a roller 22. Tape strips 20 illustrate the maskant tech- 
nique applied to member 18 to prevent coating of re- 
stricted surfaces. 

The flexible thin plate 14 is supported by a pair of 
inverted “T” bases 24 and 26 which form the support 
for the securing base 12. In addition, an adjustment 
mechanism 28 enables the flexible thin plate 14 to vary 
its radius of curvature when a knob 32 is rotated. The 
support surface 16, made of silicone foam material or 
cork, moves with the flexible thin plate 14, enabling the 
part 18 to be mounted on a similarly contoured surface. 
A vacuum is used to secure the part 18 to the support 
surface 16. A hose connection 34 is illustrated to show 
the vacuum connection to the securing base 12. 

An inverted “ U  shaped trough 36 extends the entire 
width of the flexible thin plate 14 and forms a fulcrum 
about which the plate 14 can bend. The trough 36 
which is shown in cross-sectional view in FIG. 3 has its 
top surface 38 formed at the base of the “U” which is 
then welded or otherwise secured to the bottom surface 
of the thin plate 14. The interior downwardly facing 
bore 42 of the “U” shaped trough 36 forms a channel 
into which the upstanding arms 44 of the inverted “T” 
bases 24 and 26 can be positioned and secured therein. 

An “L” shaped bracket 46 has a vertical arm 48 
which is fixed to one side wall of the trough 36 interior. 
A horizontal arm 52 of the “L” shaped bracket 46 ex- 
tends toward one end of the flexible thin plate 14 and 
has a threaded opening 54. A threaded shaft 56 fixed to 
the knob 32 engages the threaded opening 54. The free 
end 58 of the threaded shaft 56 has a vertical rod 62 
extending upwardly therefrom. As previously men- 
tioned with respect to FIG. 1, rotation of the knob 32 
adjusts the flexible thin plate 14 curvature. 

The interconnection between the knob 32 and the 
flexible thin plate 14 is accomplished by means of the 
adjustment mechanism 28. A hinge connection 66 and 
68 interconnects the adjustment mechanism 28 at oppo- 
site ends, respectively, of the bottom surface 72 of the 
flexible thin plate 14. The hinge connections 66 and 68 
are identical and are each formed of a first plate 74 
which extends along the respective opposite ends of the 
bottom surface 72 of the flexible thin plate 14. The first 
plate 74 is welded or otherwise secured at the edge 76 of 
the thin plate 14. A hinge pin interconnects the first 
plate 74 and a freely movable plate 82 extending from 
the hinge pin 78 in a generally downward direction. 
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FIG. 2 illustrates the interconnection between the 
adjustment mechanism 28 and the flexible thin plate 14. 
The interconnection at the hicge connection 68 and the 
hinge connection 66 are substantially identical, with the 
knob 32 being mounted on the hinge connection 68 side 
of the securing base 12. A plurality of support blocks 84, 
86 and 88 'are fixed to the exterior side wall of the U- 
shaped trough 36. The support blocks 84, 86 and 88 
support a shaft 92. A pair of arms 94 and 96 are affixed 
intermediate two of the support blocks, respectively, by 
means of a screw 98 (FIG. 3). As can be seen in FIG. 3, 
the free end of the arms 94 and 96 terminate approxi- 
mately at the plane of the thin plate edge 76. A linkage 
102 interconnects the free end of the arms 94 and 96 to 
the freely movable plate 82. The shaft 92 ends extend 
beyond the support blocks 84 and 88 and have meshing 
gears 104 and 106, respectively, mounted thereon and 
rotatable therewith. 

The meshing gear 104 can be seen in FIG. 1 and its 
teeth 108 mesh with a similar gear 112 mounted on a 
shaft 114 on the hinge connection 66 side of the securing 
base. Similarly, the gear 106 meshes with an identical 
gear mounted at the other end of the shaft 114 (not 
shown). 

The vertical rod 62, Which is connected at one end to 
the threaded shaft 56, is connected at its other end 
through a linkage 116 to the arm 96, intermediate the 
arm 96 connection with the shaft 92 and the linkage 102. 
Rotation of the knob 32 causes the arm 96 to pivot and 
rotate the shaft 92. The shaft 92 movement in turn 
causes the, arm 94 to similarly pivot. Additionally, as 
can be lseen in FIG. 4, the movement of the shaft 92 in 
turn causes the gear 104 to move and mesh with the 
gear 112. The gear 112 is connected through the shaft 
114 to arms 117 (one of which is shown in FIG. 4). The 
arms 117 are similarly coupled to the hinge connection 
66 at the other end of the plate 14. Thus, as can be seen 
in FIG. 4,l rotation of the shaft in a direction which 
causes the linkage 116 to move in a downward direction 
causes the flexible thin plate 14 to move at its ends in a 
downward direction and thus form a convex top surface 
Similarly rotation of the knob in the opposite direction, 
as can be  seen in FIG. 5, enables the thin plate 14 to 
form a relatively concave top surface. 

Referring now to FIG. 6, there i s  shown a central 
opening 118 in the flexible thin plate 14. In addition, a 
cross-channel 122 is formed in the support surface 16. 
The opening 118, as can be seen in FIG. 7, defines one 
end of a downwardly extending cylinder 124, the other 
end of which is connected to the vacuum hose 34 (FIG. 
1). Thus, as can be seen in FIG. 7, when the flexible thin 
plate 14 is adjusted to the curvature of a part 18, a vac- 
uum coupling to the cylinder 124 will aid in securing 
the member 18 to the support surface 16. The vacuum 
forces extend from the opening 118 along the cros- 
s-channel 122. 

Thus, asi can be readily seen, the present invention 
enables the flexible thin plate 14 to be adjusted to vari- 
ous curvatures of a plate member 18 whereupon coating 

4 
can be applied and the member 18 held to the adjustable 
securing base 12 without damage to the member 18. 

We claim: 
1. An adjustable securing base having a surface con- 

5 tour of curvature which can be adjusted to support an 
adjacent part on said surface of curvature comprising: 

a flexible thin plate forming said securing base, said 
plate being of elongate configuration and having a 
pair of ends; 

a fulcrum secured to the underside of said plate and 
extending along the central width of said plate in 
support thereof; 

10 

an opening formed in said plate; 
vacuum means connectable in communication with 

said opening for applying vacuum pressure to one 
surface of said adjacent part when disposed on said 
plate for securing said part to said plate; and 

adjusting means connected to opposite ends of said 
plate which are remote from said fulcrum for si- 
multaneously applying similarly directed leverage 
forces substantially perpendicular to said plate and 
at the ends thereof which are remote from said 
fulcrum for flexing said plate and thereby adjusting 
its surface of curvature in a selected convex or 

2. An adjustable securing base in accordance with 
claim 1 wherein said adjusting means is operative to 
uniformly adjust the radius of curvature of said flexible 
plate. 

3. An adjustable securing base in accordance with 
claim 1 wherein said adjusting means include a pair of 
rotatable shafts; 

a pair of linkage elements, each operatively asso- 
ciated with a different one of said rotatable shafts 
and each hingedly connected to a different end of 
said plate at the plate's ends remote from said ful- 
crum; 

cooperating gear means on said shafts and said link- 
age elements responsive to rotation of said shafts to 
effect simultaneous movement of said plate ends 
with respect to aid fulcrum and in alike direction; 
and 

means for simultaneous rotating said shafts and oper- 
ating said linkages to move the ends of said flexible 
plate in unison in either an upward or downward 
direction by a selected amount to thereby uni- 
formly adjust said surface contour of curvature to 
conform to the mating surface of said adjacent part. 

4. An adjustable base in accordance with claim 1 
50 wherein a flexible support element is secured to a sur- 

face of said flexible thin plate and substantially coexten- 
sive therewith, said support element having channel 
openings formed therein and communicating with said 
plate opening to thereby increase the areal extent of the 

55 application of vacuum pressure to said adjacent part 
when secured on said base surface of curvature. 

5. An adjustable base in accordance with claim 3 
wherein said flexible support element is of softer mate- 
rial than said flexible plate and the channel openings in 

60 the flexible support element overlap said plate opening 
and extend generally radially therefrom. 

15 

20 

25 concave configuration. 
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